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TRW brings you the industry's broadest 
line of quality resistor networks, in- 
cluding thick and thin film, precision, 
custom, molded and coated, as well 

as various packaging forms. 


TRW has it all. Whatever your resistor 
requirement. 


Thick film with conformal coated com- 

modity types and functions. All competi- 
tive in the marketplace with both domes- 
tic and offshore manufacturing, specialty 
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circuit and custom capabilities. 


Our thin film is on the leading edge of 
technology in network packaging with 
TaNFilm performance, non-wire bond 
reliability and custom capability. TRW 
has precision SIP and flat pack resistive 
networks as well as surface mounted 
chip carrier networks. All with low pro- 
file mechanical configuration, high preci- 
sion performance, and Mil Spec QPL. 


Call your local TRW distributor for a 
quote and samples. 
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Or for more information on thick film 
networks, contact TRW Resistive Prod- 
ucts, Greenway Rd., Box 1860, Boone, 
NC 28607; 704.264.8861; or for thin 
film networks, 4222 S. Staples St., Cor- 
pus Christi, TX 78411; 512.992.7900. 
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Resistive Products Division 
TRW Electronic Components Group 








The LAN nut. 
When youre developing a 
LAN-based computer system, 
elem com t-leemainem-nnolelelamelelmne) 
_ crack. You need to know what's 
fe(o}iaveme)emiem'celelm moles] Watts 
Network system. Many com- 
puters are carrying on many 
conversations. Simultaneously. 
And at speeds 10,000 times 
fohikosmderlemau-lellale)at-)mel-|t-meeo)sen 
munications. How do you test it? 
How do you debug it? How does 
the system really perform? 
Excelan can help you crack 
that nut with the Nutcracker”, 
the world’s only comprehensive 
analyzer/simulator for Ethernet 
systems. Packaged as an 
integrated workstation, the 
Nutcracker provides advanced 








LAN instrumentation hardware 
(ers) ofa 18) (=e) meat) .qlalemucrolealeale 
diagnostic decisions at 10 mil- 
lion bits per second. Also in- 
cluded is an 8086-based CPU, 
about 1 MB of RAM, a20 MB 
disk, a 600 KB floppy, keyboard, 
12” CRT and 100 cps external 
printer, and complete menu- 
driven software that brings the 
power of the Nutcracker to you. 
With the Nutcracker con- 
nected to the Ethernet cable, 
you re in control. You can create 


EXCELAN 


‘Excellence in Local Network Technology’’ 


2180 Fortune Drive 
San Jose, California 95131 
(408) 945-9526 TELEX 176610 





and detect pathological condi- 
tions for shake-down testing. 
Powerful filtering facilities allow 
you to extract precise packet 
substreams for triggering and 
tracing functions to find those 
elusive bugs. You can generate 
traffic for simulation of various 
load conditions. And high resolu- 
ake) adipaloocinslaale)iavemeatsr-lacmiele 
can track system performance 
against this regulated traffic 
load. 

Increase your productivity, 
speed development time, and 
get your network system up and 
running — with confidence in it’s 
performance and integrity. 

Olo}ia mee) oa) s)eik-imlaleleriana (-t-l6e 
ers. Crack the LAN nut with the 
Excelan Nutcracker. 
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Nutcracker is a trademark of Excelan, Inc. Copyright Excelan, Inc., 1984. All rights reserved. 
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Next ElectronicsWeek 


Magnetic storage moves into new fields 


From the beginning, the mainstay of computer memories has been magnetic 
storage. But the magnetic-memory community knows that as computer archi- 
tectures demand more memory in smaller packages—for multiprocessor sys- 
tems and network servers, computer-assisted design work stations, and pri- 
vate branch exchanges—only those ready with new technology will survive. 
So the industry is readying new recording materials and novel techntques to 
keep pace. A special report by Systems Integration Editor Robert Rosenberg 
in next week’s ElectronicsWeek will explore the field, particularly thin-film 
recording media, thin-film heads, and perpendicular recording. 


How VLSI testers answer the demands of complex technologies 


As the price per function of semiconductors drops, production volumes 
increase. Not only that, but Japanese competition has made it all the more 
important to turn out quality products. Thus, it becomes apparent that cost- 
effective and first-rate test equipment is absolutely essential. Add to that 
equation a maddeningly diverse marketplace, with its varying complexities 
and various technologies, and the result is a big headache for manufacturers. 
But coming to the rescue are the very large-scale-integration testers as they 
Open an important market. Get the details in the next ElectronicsWeek. 


Looking ahead in ElectronicsWeek 


Moving on to the whole spectrum of VLSI test equipment—and the technol- 
ogies involved—will be a special report by Senior Editor Howard Bierman. It 
will dig into such areas as the latest in electron-beam and laser probing 
systems, integrating computer-aided design tools with very large-scale-inte- 
gration testers, and other subjects of concern to the testing and semiconduc- 
tor communities. Look for it in an upcoming issue of ElectronicisWeek. 
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: Spectrum Analysis 


Simpler and greater accuracy, 


-recision, even with simpler oper- 
ition? The SNA-1 Spectrum and 
Network Analyzer, 100 Hz to 

80 MHz, offers both at the op- 
imum. 

simple operation: 

-or overview measurements, the 
analog” settings with three 
‘nobs for center frequency, 
sweep width, and level range are 
/oviously useful. On the other 
1and, known parameters are best 
»ntered exactly and easily via the 
‘eypad. Thanks to the “soft- 
‘eys”, the rest is easy. Complete 
standard setups can be stored, or 
Ise setting and evaluation are 
aken care of by computer via the 
EC 625/IEEE 488 Interface. 


lease visit us: Electronica '84, Munich, hall 20, Basement floor, Stand E 134. 


Accurate measurements: 

The SNA-1 offers the stability of a 
synthesizer and the high accuracy 
of our classical level measuring 
setups, with which we have 
achieved such worldwide suc- 
cess. Indeed, bandwidths starting 
at 3 Hz and a level measuring 
range down to — 130 dBm speak 
for themselves. 


The evaluation? Very easy: cali- 
brated electronic graticule, par- 
allax-free readings, two digital 
measurement curve stores 
(measurement, reference/differ- 
ence), superimposed measuring 
traces and tolerance limits as well 
as alphanumeric display of all im- 
portant parameters. 

For easy documentation, the com- 
plete formatted measurement 
results are shown on the video 
screen and are available as hard- 
copies from a graphics/video plot- 
ter or by photographic recording. 
Are you looking for such an instru- 
ment? Then just request detailed 
information about the SNA-1 and 
its interesting price. 
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at last! 
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1 22.10.84" 


Please send me: 

L] Information about the SNA-1 

CL] An applications engineer to 
advise me 
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Wandel & Goltermann 
P.O.Box 45 - Abt. VW 
D-7412 Eningen u.A. 
Fed. Rep. of Germany 
Tel. +(49) 7121-89 11 
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Technology Around the World 


Memories Sony and Hitachi ready erasable magneto-optic disks 17 





Consumer Electronics Swiss pin hopes on a super-accurate quartz movement 18 | 








Logic Arrays Software turns schematics into PLA fuse patterns 19 _ 


Communications Chicago cabs to offer cellular service to riders 20 








Standards Flurry of bus-standard activity slated for Wescon 22 





Image Processing CCDs bring vision to Il’s Professiona Computer 24 


Research lab sells CCD cameras on the side 24 


Companies Kurzweil, Al pioneer, talks up voice-activated typewriter. . 


U.S. semiconductor start-up plants roots in Scotland 83 | 
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Wherever you need 
100 Watts of RF power 
from 10kHz to 400MHz... 









ENIh 


Imagine the tremendous versatility _ance. And will withstand all mis- 
you could enjoy with the extremely matched loads including short and 
WAV (6 [oi @O)V/ oi f= 6 [=m @) Uh) ai g( ons ol AV@) = open circuits. 


broadband power amplifiers. Now there’s no need to buy a whole 
The ENI 5100L spans the frequency expensive spread of individual units. 
range of 1.5 to 400 MHz with a Class With just these two portable ampili- 
A linear output rating of 100 Watts fiers, you Can work on an almost 
and a flat 50 dB gain. And it will de- infinite range of applications. If it’s 
liver 200 Watts from 1.5 to 200 MHz. 100 Watts... ENI has it covered! 


The ENI 2100L covers the range from For more information, a demonstra- 
10 KHz tol2 MHz witha ClassAlinear Both units are solid state. Both units tion, or a full line catalog, please 
output of more than1l00 Watts.Andit, are unbelievablyrugged. Uncondition- contact us at ENI, 3000 Winton Road 
too, can deliver 200 Watts over much _ ally stable. Will not oscillate for any South, Rochester, NY 14623. Call 716/ 
of its useful frequency range. conditions of load or source imped- 473-6900, or telex 97-8283 ENI ROC. 


The advanced design line of RF power amplifiers 
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ENI products available through ENI Power Systems, Ltd., 23 Old Park Road, Hitchin, Hertfordshire, England SG52JS, Tel: Hitchin 51711, TELEX 825153 
ENI UK G. And: AUSTRALIA: Elmeasco Instruments Pty. Ltd., Concord N.S.W. Australia, Tel: 939-7944 BELGIUM: MCR Electronics Marketing, 1420 Braine 
L‘Alleud, Belgium, Tel: 02/384.80.62 DENMARK: Instrutek, 8700 Horsens, Tel: 05-611100 EGYPT: Electronic Precision Instrument Co., P.O. Box 1262, Cairo, 
Arab Republic of Egypt, Tel: 860819 FRANCE: Comsatec, 92300 Levallois-Perret, France, Tel: 758.59.10 GERMANY, AUSTRIA: Kontron Elektronik GmbH, 

8057 Eching/Munich 1, Germany, Tel: 89-3188-1 ISRAEL: RDT Electronics Engineering Ltd., Tel Aviv 61210, Israel, Tel: 483211-5 ITALY: Vianello S.p.A., 


I-20121 Milano, Italy, Tel: 34.52.071 JAPAN: Astech Corporation, Shinjuku-ku, Tokyo 160, Japan, Tel: Tokyo 343-0601 NETHERLANDS: Koning en Hartman 
Elektrotechniek B.V., The Hague 2040, Netherlands, Tel: 70-678380 SOUTH AFRICA: Associated Electronics (Pty.), Ltd., Johannesburg, South Africa, 
Tel: 724-5396 SWEDEN: Saven AB, S-I8500 Vaxholm, Sweden, Tel: 0764/31580 SWITZERLAND: Kontron Electronic AG, 8048 Zurich, Switzerland, 

Tel: 01 62 82 82 UNITED KINGDOM: Dale Electronics, Ltd., Frimley Green, Camberley, Surrey, England, Tel: Deepcut (02516) 5094 
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Special Technology Reports 


Computer Graphics Realistic renderings of three-dimensional objects 











on a computer terminal can increase the effectiveness of human 





interaction with computer displays. Key to producing realistic rendering 





is appropriate use of memory and dedicated processors 89 





Data Networks A novel 50-Mb/s local network 





has been developed to satisfy the demands for faster, more 





efficient LANs while taking advantage of the 





benefits of fiber-optic transmission 95 


New Products 









Local Networks 19.2-K-baud system handles many protocols 122 
Components Tiny slide switches fit on cramped boards 126 


Departments Previews 2 Up Front 8 ElectronicsWeek Index 45 


New Literature 128 Meetings 127 Letters 131 Editorial 132 
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NEC 


Blocks for 


he World of C&C. 





8-, 16- and 32-bit microprocessors in 
CMOS technology 


UV —-EPROMs/ROMs with 64, 128, 256, 
1.024 Kbit in COMS technology 


64 and 256 K SRAMs/DRAMs 


speech recognition chip set, graphic 
display/image controller, signal proces- 
sors, communications controller 


gate arrays with 400 up to 11.000 gates 


AD/DA Converter in CMOS technology 


4-, 8- and 16-bit microcomputer in 
CMOS technology 


| Telecommunication-|ICs in CMOS tech- 
nology 





® electronica 84 


Munich, 13.-17. Nov. 1984 
Hall 25, Booth 25C58 





At NEC wecall”C &C” the world of compu- 
ters and communications and that is the final 
target of all our efforts. We believe that the 
transmission and utilization of one of the 
most valuable resources, information — is 
the most important requirement of our age. 

At NEC the C&C world starts with the inte- 
grated circuits, this is the reason why we 
have become the No. 2 semiconductor 
manufacturer in the world. We have concen- 
trated a great deal of our activities on VLSI 
components, because they are the true 
building blocks of the C&C world of today 
(see table of components) and tomorrow. 

The VLSI components come with the pro- 
ven quality and reliability of all NEC products. 
The reliability is due to the highly automated 
production process, with great functionality 
as aresult of innovative design. 


Electronics from NEC — 
Quality for your Products. 


NEC 

West-Germany: Dusseldorf 02 11/65 03 01, Telex 8 587 419 
The Netherlands: Eindhoven 0 40/44 58 45, Telex 51923 
France: Paris 01/6 09 90 04, Telex 203 544 

Italy: Milano 02/6 70 91 08, Telex 315355 

Sweden: Taby 08/7 56 72 45, Telex 13 839 

UK: Motherwell 06 98/73 22 21, Telex 7 77565 


PRW 
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Philips and Siemens to combine forces 






Concerned at the dominance of U.S. and Japanese semiconductor houses in 
world markets, Philips, of the Netherlands, and Siemens AG, West Germany, 
have embarked on a memory-chip development program that could call for a 
combined outlay of $530 million during the next five years. On top of that, 
about $120 million is sure to come from the German and Dutch governments. | 

The aim of the program by Europe’s two top chip producers, Siemens says, 
is to develop, by 1989, 1-Mb static random-access memories that Philips will 
produce and 4-Mb dynamic RAMs to be built by Siemens at a new plant in 
Regensburg. The German-Dutch cooperative deal also includes the develop- 
ment of a common CMOS technology for these memories as well as related 
computer-aided design techniques. 


British government vetoes new data net 


The British government has ruled out plans by British Telecom and IBM Ltd. to 
jointly operate a UK-wide value-added data network. The decision follows 
advice given by Oftel, the independent regulatory authority, which warned that 
the proposal would be anticompetitive [E/ectronicsWeek, Aug. 13, 1984, p. 
25]. Competitors feared that IBM’s proprietary Systems Network Architecture 
would become a de facto industry standard, but British Telecom gave assur- 
ances that it would provide gateways to its own packet-switched network and 
work with IBM toward the long-term convergence of both standards (see 
editorial, p. 132). 














Eight-millimeter video camera waiting to take wings 























“Eight-millimeter camcorders will form the mainstream of the next generation 
of VCRs,” says Norio Ohga, president of Sony Corp. Ohga is claiming 
excellent picture and sound quality for the units and and points out the greater 
practicality of the smaller cassettes. In addition, he says, the 8-mm format is 
standardized so there will be no repeat of the Beta-VHS schism. 

Curiously, Ohga declines to say when his firm will start sales, even though 
Fuji Photo Film Co. will sell an 8-mm camcorder next March made for it by 
Sony. Initially, maximum recording time will be one hour, but Kodak has 
announced that about the middle of 1985 it will begin U.S. sales of two-hour 
tape manufactured by TDK Corp. on a private-label basis. 


EC moves to open and harmonize telecommunications 






? European Community industry ministers, led by outgoing EC vice president 
Etienne Davignon, have agreed to open up at least 10% of national telecom- 
munications equipment procurement to competition from other European sup- 
pliers. At a meeting in Luxembourg, the industry ministers also approved 
measures to promote the standardization of telecommunications throughout 
the 11-nation community. But good intentions won't have any impact unless 
national telecommunications agencies can be convinced to go along. 
Davignon, who has made telecommunications policy a top priority for his 
remaining months at the EEC, said he approved of the British government's 
decision not to allow a |IBM-British Telecom link up for a data network, 
believing that the joint venture ‘“‘would complicate European normalization 
efforts.’’ So, following the Luxembourg session, a special council was set up 
to develop market-opening plans. 
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VMEbus Products from Motorola 


VME/10 

M68K102B2 VME/10 microcomputer system with 15 Mbyte 
Winchester disk, 655 Kbyte floppy disk, 5-slot 
VMEbus backplane and 4-slot I/O channel 
backplane 

M68K102C2 As M68K102B2 with 40 MB Winchester 


Processor Modules 

MVME101 MC68000 with 256 KB on-board memory space, 
system controller functions, 1-level bus arbiter, 
VMEbus interface, parallel I/O, 2 serial |/O ports, 
timer 

MVME110-1 MC68000 with 256 KB on-board memory space, 

{-level bus arbiter, VMEbus interface, I/O channel 

interface, 1 serial I/O port, timer 

MC68010 with MC68451 192 Kbytes on board 

memory 

MC68010, MC68451, 64 Kbytes ROM area. 

128 Kbytes dual ported RAM, 4 Kbytes Cache 

As MVME120 but with 512 Kbytes RAM 

MC68010/MC68451, 256 Kbytes dual ported RAM 

VMXbus interface 


MVME115M 


MVME120 


MVME121 © 
MVME128 


Memory Modules 
MVME201 256 Kbytes dynamic RAM with parity 


MVME202 512 Kbytes dynamic RAM with parity 

MVME222-1 1 Mbyte dynamic RAM with parity 

MVME222-2 2Mbytes dynamic RAM with parity 

MVME211 1 Mbyte static CMOS RAM/ROM/ 
EPROM module 

System Controllers 

MVME025 VME system controller 


MVME050 VME system controller with memory 


and |/O 





Peripheral I/O (VMEbus) 


MVME300 
MVME310 


MVME315 


MVME316 
MVME319 


MVME320 


lIEEE-488 GPIB controller with DMA 


Universal intelligent Peripheral Controller (UIPC) 
with free user area 


Intelligent floppy disk controller and SASI/SCSI 
interface with DMA 


VMEbus to I/O channel adapter 


Floppy disk controller and SASI tape controller 
interface 


Winchester/Floppy disk controller 


MVME330-UX Ethernet controller module with UNIX S/W 
MVME330-VX Ethernet controller module with VERSAdos S/W 


MVME331 
MVME333 


MVME340 


6-Channel intelligent serial communications module 


4-Channel intelligent high soeed communications 
module 


64-bit parallel interface module 


Peripheral I/O (I/O Channel) 


MVME400 
MVME410 
MVME420 
MVME435 


Dual-Channel serial I/O 

Dual-Channel 16-bit parallel |/O 

SASI peripheral adapter 

Buffered 9-track magnetic tape adapter 


Industrial (I/O Channel) 


MVME600 
MVME601 

MVME605 
MVME610 
MVME615 


MVME616 


MVME620 
MVME625 





16-Channel analog input 

16-Channel expansion for MVME600 

4-Channel analog input 

120V/240V 16-Channel AC input 

120V/240V 16-Channel AC output Zero cross-over 
switching 

120V/240V 16-Channel AC output 
Non-zero-cross-over switching 

30V DC input 

30V DC output 


Software Support 


VERSAdos Realtime Multi-tasking Operating System. 


UNIX, System V/68 Standard UNIX release jointly de- 
veloped by Motorola and A.T.&T. 


Call for more information 
included in this 
28-page brochure. 


Circle 271 
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European Distributors: Austria: Elbatex (2 22) 88 5611/Belgium: Diode (02) 216 21 00/Denmark: Danelec (01) 69 05 11/Finland: Field (80) 6 92 25 77/France: Alfa- 
tronic (1) 791 44 44 -Feutrier (77) 74 67 33-FIF (1) 77246 46- SCAIB (1) 6 87 2313-SCT (61) 22 04 22/Germany: Distron (0 30) 342 10 41- EBV (0 89) 6110 51-Elkose 
(07141) 4871 - Prosystem (06107) 750 30/Greece: Comptel (1) 3614300/Italy: Celdis (2) 61200 41/Netherlands: Manudax (041) 392901/Norway: OTE 
(02) 2699 55/Spain: Comelita (1) 754 3001/South Africa: ASD (011) 80258 20/Sweden: Traco (08) 13 21 60/Switzerland: Elbatex (56) 270127 - Omni Ray 
(1) 835 21 11/Turkey: Era 64 65 00/United Kingdom: Crellon (0 62 86) 44 34 - Hawke (01) 97977 99 - New-Tek (02 23) 221221 - Thame (0 84) 4 21 45 61/Motorola 
Offices: Asia and Pacific Region: Hong Kong (0) 22 3111 - Tokyo (3) 440 3311 


VERSAdos, VME/10 and System V/68 are trademarks of Motorola Inc. Ethernetis a trademark of Xerox. SASI is a trademark of Shugart Associates. UNIX is a trademark 
of A.T. &T. Price information subject to change after 31 Dec. 1984. 
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ided a on of back channel to the ae that 
, delivers meaningful error 
messages. 


Just as our superiority in 
minicomputer controllers 
led the way to a similar 
‘superiority in micro con- 
trollers, and our tested 
pairs solutions evolved 
from our considerable sub 
system and testing experi- 
ence, so too the Owl 
reflects our “top-down” engineering strategy— 
creating both technological and cost-of-owner- 
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"he System-Engineered | Solution.” 


\S a major user of drives, and a major testing _ 
esource for other drive manufacturers, we are 
oncerned about drive reliability. And we’ve — 
-arned that it’s not just a question of improving 
component or consolidating some board real 
state. The answer lies in careful consideration 
f overall system integration requirements. 


he Owl epitomizes what we call the Xebec — 
ystem-Engineered Solution. The focus is two- 
yd: on today and on tomorrow. Compatible 
Ow with industry-standard Xebec SASI, the 
ywl—by eliminating the ST'506 interface—is 
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See us at Electronica 84. Munich, November 13-17, Hall 19, Stand 19A24. | | 
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MORE OUT OF THE TUBE. 


AMD's CRT controller family wrings every 
last drop of performance out of your video screen. 

You get a dazzling, attractive display your 
customers will find irresistible. 


The Am8052. You'll wonder where 
the flicker went. 

Thanks to on-board DMA and triple row buf- 
fers, you get vertical and horizontal split screens, 
with smooth-scrolling windows. All flicker-free. 

You even get double-height and double- 
width characters, superscripts and subscripts. 


The Am8152A /53A. Make your display 

look its sparkling best. 

You get cleaner, crispier characters with the 
100MHz video system controller. And propor- 
tional spacing down to two pixels. 

No other VLSI chip set gives you as much. 

And to top it off, the chips even take over 
many of the functions of the CPU. Like linked 
list manipulation for easier editing. Your CPU 
has better things to do. 


We'll put you as far ahead of the 
competition as we are. 

Controllers. Bipolar and MOS micro- 
processors. Communication circuits. Signal proc- 
essors. Nobody makes as many peripherals for 
as Many microprocessors as AMD. 

And every single chip meets or exceeds the 
International Standard of Quality. 


=== If you want the 

Quality guarantees a 0.1% A0L on all ™Ost out of your 
electrical parameters, AC and DC, __ tube, put the 

alpeyange. __—- squeeze on 

L" AMD. Well show 

you several ways to put the sparkle in your 

customer's smile. 












Advanced Micro Devices <" 


For more information, contact the sales agent nearest you or write the words “CRT CONTROLLER” 
on your letterhead and mail to Advanced Micro Devices, . 
Mail Operations, P.O. Box 4, Westbury-On-Irym, Bristol BS9 3DS, United Kingdom. 
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| NEC AND HONEYWELL BIND 





LONG-TERM COMPUTER TIE. 





EC and Honeywell Inc., have 
established anew 10-year 
business relationship in the 
computer field. 

Under the new agreement 
Honeywell will market NEC's top- 
end mainframe, the NEC SYSTEM 1000, 
with GCOS-8 operating system, in the 
U.S. asthe upper machine of its very 





large scale DPS-88. 

The NEC SYSTEM 1000 1s an ultra- 
large general purpose computer 
designed for large-scale processing 
in on-line data base systems, engl- 
neering calculations and communi- 
cations networks. 


Ithasa64MB main memory and 
128 KB cache memory. The NEC 





SYSTEM 1000 incorporates high- | 
speed logic LSIs, high-density MC 
LSI memories and LSI high-densit 
packages with up to 60 chips | 
mounted directly on a multilayere 
substrate. 
A very large data array addres 
function gives direct access toa 
maximum of | gigabyte of data us! 
a virtual memory. The execution | 
processing unit Incorporates an 
integrated array processor which 
can efficiently work out large-scal 


vector and matrix calculations. 
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ALL-SOLID-STATE 
lOKW VHF 





TV TRANSMITTER. 








Bi sstate VHF TV transmitter is 
available from NEC. 
The lOkW transmitter incorporates 
verse new technologies. Advances 
clude high-efficiency high-power 
ansistor amplifiers, low-loss RF 
mbiners, high-efficiency switching 
gulators and a high-performance 
iter. Ithas 12 transistor power 
qplifier units working in parallel in 
> video section and 4such units in 
2 audio section. These feature 
eatly reduced component counts. 
rubidium oscillator is used in con- 
iction with a synthesizer to assure 
tra stable carrier frequencies. 
Compared to tube types, the new 
-solid-state transmitter offers many 
vantages including extra-high reli- 
ility, easy Maintenance, unattend- 
operation and complete safety. 
The first unit was delivered a year 
o and it continues to demonstrate 
isfactory performance. 
NEC also offers all-solid-state TV 
nsmitters with 1kW, 3kW and 5kW 
wer outputs. - 


ee ‘Smost powerful all-solid- 




















NON-VON NEUMANN 








IMAGE PIPELINED 











MICROPROCESSOR 


eee processing demands 








repetitive high-speed operations 

on enormous amounts of data. 

‘To perform this task with maximum 
efficiency, NEC has developed the 
uPD7281D, the world’s first non-Von 
Neumann type microprocessor with 
an amazing speed of 
0 MIPS*. For pro- 
cessing an image of 
640 x 400 pixels, it 
can rotate pictures 
or graphics freely to 
any angle at aspeed 
of 1.4 seconds*. 

By drastically 
reducing cost and size of image 
processing hardware, the new VLSI 
can add attractive features to CAD 
systems, facsimiles, copiers and 
other office automation equipment. 














The phPD728ID is also well suited 
for high-speed signal processing 
and numerical calculations— 
for products such as digital filters, 
robots and NC systems. 

The new VLSI features OData- 
flow and flexible 5-block circular 
pipeline architecture. Different 
computations are independently 
‘data-driven’ within the 5 blocks. 

OSeparate input and output buses. 

OOn-chip 16 x 16 bit multiplier. 

O200 ns* pipeline cycle for all 
operations. 032 PU instructions 
including barrel 
shift, bit opera- 
tion and bit 
check. OEasy 
formation of 
multi-processor 
system for faster 
execution. 

OSupport Ls! 
soon to be available to interface the 
uPD7281D with host processor and 
memory. OkEasy software develop- 
ment with flow graph, functional 
assembler and simulator. 

*Target figures. 








WORLD'S LARGEST LOCAL 











DIGITAL EXCHANGES IN SYRIA. 








he world's largest-scale local 

digital exchanges are now 

in service in the Syrian Arab 
Republic. 

The two NEAX6]1 multiprocessor 
digital switching systems in 
Damascus, the capital, and Aleppo 
accommodate 40,000 subscriber 
lines each. Atthe same time, another 
20,000-subscriber line NEAX61 
system was also put into service in 
Damascus, a model city selected 











by CCITT for telecommunications 
network digitalization. 

Another feat achieved by NEC in 
the project was to carry out 
changeover from the existing sys- 
tems (about 20,000 subscriber lines) 
overnight. 

In addition to the switching 
systems, NEC has also delivered a 
total of 145 information service 
consoles and assistance service 
consoles. 


NEC 


NEC Corporation 


Tokyo, Japan 











Modulation Analyzer 


Boonton’s new 8200 Modulation Analyzer 
provides all the tools you need to quickly characterize 
baseband and modulated carrier signals—on the bench or over the bus. 


Carrier frequencies, 100 kHz to 2 GHz, to 10 Hz 
resolution 

Carrier levels, — 47 to +19 dBm, to 0.1 dB resolution 
Amplitude modulation, 0 to 99%, to 1% of reading 
Frequency modulation, 0 to 500 kHz deviation, to 
1% of reading 

Phase modulation, 0 to 500 radians, to 3% of reading 
Audio frequency, 10 Hz to 200 kHz, to 0.1 Hz 
resolution 

Audio distortion, 30 Hz to 10 kHz, 0.01% to 100% 
THD, 0 to 80 dB SINAD 3 
True peak modulation detection; plus, minus, or 
peak-to-peak divided by 2 


BOONTON 2200 MODULATION METER 


mg 


True rms residual detection, rms or V2 rms 

Four low-pass filters, Butterworth and Bessel 
Four high-pass filters, Gaussian and Butterworth 
Four de-emphasis networks 


See your local representative or contact Boonton 
directly for a convincing demonstration of the defini- 
tive modulation analyzer. 


Boonton Electronics Corporation 
791 Route 10, Randolph, NJ 07869 
Telephone (201) 584-1077 
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SONY, HITACHI 
READY ERASABLE 





OPTICAL DISKS 


AROUND 
THE 
WORLD 


Sony’s 30-cm 1-gigabyte-per-side disk and Hitachi’s 12-cm 0.55-gigabyte disk 





bring commercial magneto-optical gear into view 1 by Charles L. Cohen 


Tokyo 
L* the cores of yore, yet another 
magnetic memory medium faces 
eclipse. This time, technological ad- 
vance threatens the Winchester disk 
drive. It may fall into the shadow of 
magneto-optic erasable disks, which 
can pack a gigabyte of bits onto one 
side of a platter 30 cm in diameter. 

The first prototypes are near at 
hand. Later this month, Sony Corp., 
best known for consumer electronics 
hardware, will deliver two drives for 
30-cm disks and a controller for up 
to four drives to Kokusai Denshin 
Denwa Co. (KDD), Japan’s overseas 
telecommunications monopoly. Sony 
claims these drives will be the first 
erasable magneto-optic disk systems 
in practical use for computer-data 
storage. (Last September, Sony an- 
nounced that it was developing mem- 
ory systems with KDD [Electronics, 
Oct. 6, 1983, p. 84].) 

Close behind. Hard on the heels of 
Sony, Hitachi Ltd. has presented a 
series of papers on a 12-cm disk with 
a total capacity on both sides of 0.55 
gigabytes. Neither firm has yet an- 
nounced when it will sample or ship 
commercial products, but both imply 
that shipments are roughly two years 
in the future. 

This presumably would make Sony 
and Hitachi the first two firms to get 
into the market with erasable magne- 
to-optic data disks. (Sanyo Electric 
Co. was the first company to public- 
ly demonstrate magneto-optic record- 
ers for high-fidelity compact audio 
disks [ElectronicsWeek, Oct. 15, 
1984, p. 12].) Write-only versions of 
optical data disks, however, should 
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start appearing in quantity late this 
year or early 1985 from both USS. 
and Japanese suppliers [Electronics- 
Week, Aug. 20, 1984, p. 19]. 
Hitachi, of course, is a long-time 
player in the data-processing busi- 
ness, but Sony is a newcomer in 
computer peripherals. So far, its only 
product line in the computer disk 
field line is 342-in. floppy disks and 
drives, the first of which it an- 
nounced in late 1980 [Electronics, 
Jan. 13, 1981, p. 44]. It is developing 
hard disks, though, including models 
for perpendicular recording. Hitachi 
manufactures a complete line of both 
floppy- and hard-disk drives. 
Although they went for different 
disk sizes, both firms adopted a track 
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pitch of 1.6 wm for their magneto- 
optic disks, which is rapidly becom- 
ing a standard for most laser disks. 
And there is another important simi- 
larity. Both claim an average access 
time of under 100 ms, achieved by 
splitting the rather complex write- 
read head into two parts to reduce 
the mass that must be moved. 

In both designs, the part of the 
head that moves across the disk in- 
corporates only a mirror for chang- 
ing the direction of the beam, an ob- 
jective lens for focusing the beam on 
the disk, and a small coil for supply- 
ing the weak magnetic field required 
for recording. The laser, the polariza- 
tion analyzer for readout, the photo- 
detectors, and other optical compo- 


SEMICONDUCTOR 
LASER 


ANALYZER 


MAGNETO-OPTIC | 
DISK DETECTOR 


HEADER, READ-ONLY, 
READ-AFTER-WRITE 
DETECTOR 


Moving parts apart. Elements that must dart back and forth over the disk—the tracking mirror, 
objective lens (not shown), and magnetizing coil—ride in a carrier separate from the other 
system components—such as the laser, analyzer, and detectors. 


Vé 








nents are in the stationary portion 
(see figure, p. 17). 

Sony fabricates its disks from the 
same acrylic material that it uses in 
audio compact discs. The 30-cm 
disks rotate at 900 rpm and have 
43,750 tracks with 25 1-K-byte sec- 
tors per track. Sectors are hard-for- 
matted with embossed pits in the 
track. 

Data rate. Data transfer rate is 
nominally 650-K bytes/s, but the to- 
tal number of bytes stored is more 
than double that of users’ actual data 
to give redundant bytes for error cor- 
rection. Thus users’ data rate is more 
like 320-K bytes/s. 

The Sony disk requires less than 6 
mW for writing and less than 1 mW 
for readout. Actual laser power is 
about 30 mW for writing and 3 mW 
for reading. 

Hitachi engineers say that they 
managed to improve the signal-to- 
noise ratio of their disks by writing 
on the lands between guide grooves 
rather than in them (see figure, 
above). They developed a terbium- 
iron-cobalt alloy with a Curie tem- 
perature of 240°C because it allows 
readout using a relatively large laser 
for high output and high signal-to- 
noise ratio. 

Sony uses an alloy with a Curie 
temperature of only 170°C to 180°C. 
To ensure good dimensional stability 
and optical properties, Hitachi engi- 
neers chose an epoxy resin. 


18 


Ups and downs. Magnetic film 
on grooved disk has domains 
originally oriented in one verti- 
cal direction (a). When a weak 
field is applied, demagnetiza- 
tion occurs where the laser 
spot heats the film to its Curie 
temperature (b). The field then 
reverses the domain (c). 


Energy required for 
writing on the disk is 7 to 
8 mW from a 20-mW la- 
ser, while that for read- 
out is 1 to 2 mW. These 
values are the same ones 
Hitachi used for direct- 
read-after-write and for 
read-only disks, both of 
which are compatible 
with the experimental 
drive used for magneto- 
optic disks. Yoshito 
Tsunoda, senior research- 
er at Hitachi’s Central 
Research Lab, says that the carrier- 
to-noise ratio of the disks 1s typically 
57 dB. The uncorrected error rate is 
10°; after error correction it is 10°”. 

The Hitachi magneto-optic disks 
spin at 1,200 rpm and have 17,000 
tracks per side, with 32 hard sectors 
per track. Embossed pits are used to 
format sectors. Sectors have a total 
of 690 bytes, of which 512 bytes are 
users’ data. The data transfer rate is 
440-K_ bytes/s. 


Swiss pin hopes 
on quartz watcn 





St. Imier, Switzerland—The Swiss 
horological industry will be closely 
watching an all-out effort by Com- 
pagnie des Montres Longines Fran- 
cillon S.A., located here, to define 
and create a top-of-the-line market 
for quartz wristwatches based on ad- 
vanced technology rather than on 
style and precious metals. 

Ever since quartz movements 
made mechanical clocks all but obso- 
lete, Japanese competition has been 
ravaging the once mighty Swiss 
watch industry. The reason is simple: 
quartz precision is identical in Tokyo 





or Geneva, and the adaptability of 
quartz movements to mass produc- 
tion has also helped to nullify Swit- 
zerland’s advantage of several centu- 
ries’ experience in traditional me- 
chanical craftsmanship. 

Longines’s answer to that seeming 
dilemma is its line designated Con- 
quest VHP, for Very High Precision, 
a collection of watches that the com- 
pany has just begun marketing with 
an aggressive worldwide advertising 
campaign under the banner “Swiss 
achievement.” The movement not 
only is five times more accurate than 
a standard quartz clock mechanism, 
claims Longines, but offers a number 
of other significant advantages to the 
user, such as improved battery life 
and complete freedom from adjust- 
ment for the life of the watch. 

Keeps its cool. Basically, the VHP 
movement replaces the trimmer used 
to calibrate the oscillator in a stan- 
dard quartz movement with a digital 
integrated circuit that stores the cali- 
bration parameters in a nonvolatile 
memory. In addition, a quartz ther- 
mostat compensates the movement 
for any changes in temperature. The 
net result is that the two principal 
reasons for inaccuracy in quartz 
timepieces—frequency drift from the 
adjustment trimmer and sensitivity 
to temperature changes—are all but 
eliminated. 

Like a standard quartz movement, 
the Longines system begins with a 
32.768-kHz clock oscillator whose 
frequency is divided in half 15 times 
to create a 1-Hz, or one pulse/s, out- 
put signal to drive the clock’s motor. 
When the movement is adjusted after 
fabrication, digital calibration data is 
recorded in a nonvolatile memory in- 
tegrated on a 5,000-transistor CMOS 
chip, which also includes the sys- 


} tem’s control processor. The proces- 


sor uses this input to apply a vart- 
able capacitance to the frequency di- 
vider should modification of the sig- 
nal be necessary to achieve a precise 
1 Hz. 

A second quartz oscillator con- 
trolled by the processor circuit oper- 
ates at 262.144 kHz and responds to 
changes in temperature with linear 
sensitivity. A 10°C increase in tem- 
perature, for example, corresponds to 
a doubling of the oscillator’s frequen- 
cy. A 20°C rise quadruples the out- 
put frequency. The control circuit 
decodes this input and again applies 
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a corresponding variable capacitance 
to the frequency divider so that its 
Output pulses are either speeded up 
or slowed down as a function of 
temperature. 

The result is a watch that runs 
with an accuracy of 1 min over a 
period of five years. What’s more, 
the Conquest VHP was designed to 
use a lithium battery, which means 
that it can run for at least five years 
without a replacement. 

Adding to the battery’s life, the 
sole high-power-consumption compo- 
nent, the oscillator thermostat, func- 
tions only once every 4 minutes for a 


LOGIC ARRAYS | 





Slimmer by a trimmer. The 
Longines VHP movement re- 
places the trimmer in a tradi- 
tional quartz circuit with digital 
circuitry. A quartz thermostat 
compensates for sensitivity to 
temperature changes. 


period of 4 seconds. The 
nonvolatile memory, once 
programmed, consumes 
no power. 

Although development 
of the Conquest VHP 
was coordinated by Lon- 
gines, the company had 
plenty of help from its 
Swiss friends and neigh- 
bors. The quartz thermo- 
stat was developed with 
the help of Asulab S.A. 
and the control circuitry was de- 
signed and produced by the Centre 


Electronique Horloger S.A., both in 


nearby Neuchatel. 

Should the movement be a com- 
mercial success, the first sign will be 
its adoption by other brands such as 
Omega and Tissot, which, like Lon- 
gines, belong to the Eta S.A. Group. 
Eta, located in Granges, supplies 
most of the components to most of 
the Swiss watchmakers since the 
country’s industry streamlined its op- 
erations in the face of Japanese com- 
petition that has devastated the in- 
dustry. —Robert T. Gallagher 


Software turns schematics 


into PLA fuse patterns 





Palo Alto—More and more, design- 
ers are eschewing boardfuls of TTL 
packages and turning to user-pro- 
grammable arrays to integrate the 
glue logic needed to cement large- 
scale chips into systems. The action 
in arrays, in fact, has become so 
heavy that this year’s market is pro- 
jected at $130 million, and the rush 
is on to develop support tools to sim- 
plify programming. 

The most ambitious system so 
far—a software package that turns a 
schematic diagram into a pattern for 
selectively blowing fuses to establish 


gate connections—wiill have its debut 
next week at Wescon, in Anaheim, 
Calif. That package is tied to a spe- 
cific product—programmable logic 
arrays from Altera Corp., Santa 
Clara, Calif. However, generic devel- 
Opment systems that can operate 
with any manufacturer’s integrated 
circuits will be along very soon after, 
making field-programmable logic an 
even more attractive option in appli- 
cation-specific chips. 

Do-it-yourself. Programmable log- 
ic makes it possible for system de- 
signers to buy a standard chip and 


program it themselves for a specific 
function, exactly as they would im- 
plant software in programmable 
read-only memory. A circuit can be 
designed and built in days at a cost 
of only a few thousand dollars, ver- 
sus weeks and tens of thousands of 
dollars for gate arrays. 

Actually, it has been possible to 
program logic for as long as it has 
been possible to program memories, 
but the former process has been slow 
to develop past the stage of writing 
low-level Boolean equations. Now 
that very large-scale ICs carrying 
thousands of functions are beginning 
to appear, more powerful develop- 
ment tools are needed. 

PC to blown fuses. Using the sys- 
tem Altera will show at Wescon, a 
designer can lay out a circuit on an 
IBM Corp. Personal Computer or 
PC/AT and then use the resulting 
schematic diagram as input to an ap- 
plications program that turns it into 
a Joint Electron Device Engineering 
Council file (see drawing, p. 20). 
That file, in turn, drives the pro- 
grammer that blows the fuses—in 
Altera’s case, floating gates that can 
be turned on and off by exposure to 
ultraviolet light. 

The single design process of laying 
out the circuit is enough to produce 
a finished chip within minutes. It 
also produces a utilization file, tell- 
ing the user how the chip implement- 
ed his logic. 

Altera won’t be alone at Wescon 
with tools that use gate arrays to 
transmute circuit designs into silicon. 
For example, Data I/O Corp., of 
Redmond, Wash., will show its capa- 
bility for schematic capture. Data 
I/O markets ABEL (for Advanced 
Boolean Expression Language), a 
tool for producing fuse patterns from 
logic states, truth tables, and Bool- 
ean expressions. Its new product will 
mesh with the DASH-2 design soft- 
ware produced for the IBM PC by 
Futurenet Inc., Canoga Park, Calif. 
The Data I/O package will accept 
truth tables and logic states as in- 
puts, as well as the basic Boolean 
equations. Assisted Technology Inc., 
San Jose, Calif., also promises sche- 
matic-capture capability for its 
CUPL fuse-programming language. 

“Schematic diagrams are without 
question the universal design lan- 
guage of electronics,” says Clive Mc- 
Carthy, director of applications at 
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Blowing fuses. Design inputs to generate fuse patterns for Altera’s programmable logic device include circuit schematics, net lists, Boolean 
equations, and state-machine languages. The design processor converts the input information into a Jedec file that drives a logic programmer. 


Altera. ““Designers can now use that 
language for programmable logic, 
just as they do for gate arrays.” Mc- 
Carthy views schematics as a high- 
level language and compares working 
with Boolean equations to program- 
ming in assembly language. 

Differing opinions. ““That’s a hot 
and controversial subject,” says John 
M. Birkner of Monolithic Memories 
Inc., Santa Clara. Birkner, the inven- 
tor of the firm’s programmable array 
logic circuit, adds that “There have 
been many proposals for hardware 
design languages. The early ones 
took the simplest approach to explic- 
it logic definition, Boolean equations. 
There are still a lot of opinions about 
what 1s the next level up.” 

Birkner points out, however, that 
high-level Boolean languages have 
been developed that considerably 
simplify the task of designing in log- 
ic. There are also high-level macro- 
circuit blocks that allow designers to 
specify entire subsystems with a sin- 
gle instruction. And state-machine 
languages are useful in designing in- 
dustrial controls. 

The Altera system accepts state- 
machine descriptions, net lists, and 
Boolean descriptions as well as sche- 
matic diagrams as input. “They have 
a nice approach in that they are try- 
ing to cover all bases,” Birkner says. 

The first two circuits to come 
from Altera, 300- and 1,200-gate 
equivalents, are currently being made 
in Japan, but the firm will soon be- 
gin shipping circuits made by the gi- 
ant Intel Corp. of Santa Clara. Al- 
tera swapped rights to its software 
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for rights to Intel’s high-performance 
CMOS erasable-PROM process. Al- 
tera’s current product, with a 45-ns 
propagation delay, is slow next to 
the 15-ns bipolar parts from Texas 
Instruments Inc. and Monolithic 
Memories. Intel, which does not now 
make programmable logic, also has 
the rights to second-source the AI- 
tera circuits if they catch on. 
Altera’s McCarthy expects the 
availability of a schematic capture 
process to make programmable logic 
more popular. “A lot of people have 
avoided it because they don’t like to 
design in Boolean algebra,” he says. 


“Working from schematics and net 
lists is standard for gate arrays and 
custom semiconductors.” Assisted 
Technology president William Sams 
agrees. “Not a lot of engineers are 


-comfortable with equations,”’ he says. 


Monolithic Memories owns the 
biggest share of the this year’s pro- 
jected $130 million market for PLAs. 
Advanced Micro Devices, Signetics, 
and National Semiconductor also 
have significant efforts. TI’s recent 
aggressive entry into the market 
[ElectronicsWeek, July 23, 1984, p. 
21] makes it a formidable force, says 
Sams. —W. Clifford Barney 


CELLULAR RADIO 


Cabbies expected to hal 


cellular service in market test 


Chicago—Ameritech Mobile Com- 
munications Inc. has already in- 
stalled cellular-radio telephones in 
rental cars, trains, and _ sailboats. 
Now, the subsidiary of Ameritech 
Inc., also located here, is letting oth- 
ers reach out and touch someone 
from the back seat of a taxicab. 

In a 60-day trial program begin- 
ning this month, 35 cabs will hit the 
streets of Chicago as part of the first 
fleet in the nation to be equipped 
with cellular telephones. With 
phones and installation provided by 
AMCI, the trial 1s part of a market- 





ing job that has proven somewhat 
tougher than anticipated for the firm 
that brought up the country’s first 
cellular system here one year ago. 
AMCI fell about 11% short of its 
goal of 12,000 mobile cellular units 
in the field by the system’s first 
birthday on Oct. 13. 

Street smart. The taxi test is in 
line with what AMCTI calls a seeding 
program, begun at Fortune 500-class 
companies earlier this year to get cel- 
lular business rolling. When sales at 
major accounts developed too slowly, 
the firm last spring began installing 
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ntroducing a high-quality 
source at a radically low price. 





The Fluke 6060A general-purpose 
1GHz signal generator. 

This is Fluke’s greatest price/perform- 
ance breakthrough yet, created from 20 
years of proven RF design experience. The 
6060A is our newest, lowest cost, general- 
purpose generator. 

General purpose because its broad 
frequency and amplitude ranges and modu- 
lation versatility offer the performance you 
need for virtually all RF design, develop- 
ment and testing applications. 

General purpose because the 6060A 
meets these application needs with 


See us at WESCON/Booth #1440-1445 


—60 dBc non-harmonic spurious through- 
out its broad range. Fluke’s years of design- 
ing and building RF instruments gives the 
6060A the reliability you demand. 

But the real breakthrough on our new 
6060A is its price: $4500: 

Because it is so much less than you 
might expect to pay for a comparable unit, 
the 6060A is the lowest-cost generator in 
its class. 

Clearly, the 6060A signals a new era in 
generator price/ performance for the RF 
industry. 

For more information about the innova- 


*U.S. Price Only. Patent Pending 


tive 6060A, call 1-800-426-0361 or 
contact your local Fluke Sales Engineer or 
Representative. 





Fluke 6060A 

Frequency range 400KHz —1050MHz 
Amplitude range +13dBm to -137dBm 
Accuracy +1.5dB 

Harmonics <—30dBc 

Spurious <—60dBc 

Modulation AM/FM 

Radiated RFI <1iyV at carrier frequency 
IEEE-488 Interface, opt. 488 switch speed <100 ms, typ. 
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phones in executives’ cars on a trial 
basis, with an option to remove the 
unit at the trial’s end. 

“We haven’t had a phone taken 
out yet,’ says Katie Boudas, an 
AMCI representative. She adds that 
the program is beginning to pay off 
as corporate officials order more 
phones for their sales staff, field in- 
Sstallation people, and other employ- 
ees who drive regularly. 

Cab costs. AMCI will provide cel- 
lular phones supplied by General 
Electric Co.’s Mobile Systems Divi- 
sion, Lynchburg, Va., and Oki Elec- 
tric Industry Co., Tokyo. Cab own- 
er-operators will be billed the usual 
$22 per month access charge and 
will pay the standard rate of 38¢ per 
minute of use from 7 a.m. to 7 p.m. 
and 22¢ at other times. 

The cabbies will resell the service 
to their riders at 85¢ per minute on 
local calls, based on the phone’s 
elapsed-time display. Long-distance 
calls must be made collect or by 
credit card. At the end of the trial 
period, the cabbies will be able to 
buy the phone for $2,500, lease it for 
$50 per month, or have it removed. 

AMCI expects the heaviest use 
from business travelers, who could 
reach for a phone while stuck in traf- 
fic. “If phones in taxis become com- 
mon and a cab driver doesn’t have 
one, he’ll be at a competitive disad- 
vantage,” observes Boudas. Even if it 
is used an average of only five min- 
utes a day, she adds, the cabbie 
would reach the break-even point on 
a leased phone. —Wesley R. Iversen 





Telephone interface. Marketing trials in ex- 
ecutives’ autos point to wide acceptance for 
cellular phones. People riding in taxicabs are 
the next market target. 
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STANDARDS 


Bus-norm effort 


slated for Wescon 





London—There will be plenty of 
leading-edge hardware out in the 
open to gawk at during the upcom- 
ing Wescon Exhibition and Confer- 
ence, but there'll be significant action 
off the floor as well. 

At the Anaheim, Calif., show next 
week, the behind-the-scenes special- 
ists who spend long hours turning 
manufacturers’ proprietary specifica- 
tions into industry-wide standards 
will be hard at work. After that, at a 
meeting hosted by National Semicon- 
ductor Corp. in Santa Clara, Calif., a 
group Officially known as the P896 
Futurebus Committee of the Institute 
of Electrical and Electronics Engi- 
neers expects to wrap up its efforts 
on a 32-bit asynchronous bus. 

Bus rides. First on the Wescon 
agenda will be the new generation of 
high-performance bus standards for 
new-generation 16- and 32-bit micro- 
processors. The second meeting of 
the IEEE committee set up to ap- 
prove Texas Instruments’ Nubus 
16/32 bit specification will start the 
ball rolling at the Sheraton Anaheim 
Hotel on October 31. 

NuBus has about the same perfor- 
mance as its main rival in synchro- 
nous bus structures, the Multibus II 
standard, championed by Intel 
Corp., Santa Clara. Yet another con- 
tender for 32-bit systems is the asyn- 
chronous VMEbus backed by Motor- 
ola Inc.’s Semiconductor Products 
Sector, the U.S. Philips Corp. subsid- 
lary Signetics Corp., and Mostek 
Inc., a subsidiary of United Technol- 
ogies Corp. 

On November 1, the IEEE Sys- 
tems Architecture Study Group will 
follow at the same venue, where one 
of the hot topics will be address-map 
assignment. This technique comes 
into play when boards of different 
standards, such as VMEbus and 
Multibus II, communicate. 

The idea is to transfer data and 
messages between boards without 
having to change a-single line of 
code. Registers are designated to the 


task on each board. So by assigning 
fixed addresses to all registers, in a 
geographic addressing scheme, data 
and messages can be transferred be- 
tween boards without changing any 
of the code. 

Moving the tent. The standardiza- 
tion circus next moves to Anaheim 
Hilton and Towers, on November 2, 
for the second meeting of the Multi- 
bus II committee. 

Intel is now pushing hard to ob- 
tain IEEE approval for its bus, large- 
ly because potential users are wary 
about a standard in the hands of a 
single company. A first meeting was 
held in Dallas on September 12 and 
will, from now on, be pushed ahead 
under Paul Borril, whose chairman- 
ship of the Futurebus committee will 
shortly draw to a successful close. 

Borril, a researcher at the Mullard 
Space Science Laboratory, near 
Dorking, England, has no vested in- 
terests in the success of any bus stan- 
dard, although, as a former adviser 
to Intel on its Multibus II, he is well 
suited for the chairman’s role. He 
will be looking to maximize the com- 
monalities between Multibus II and 
other IEEE board standards. 

Heading north. Finally, the venue 
changes to Santa Clara, where Na- 
tional Semiconductor will play host 
on November 5 to the P896 Future- 
bus committee during its final meet- 
ing. This standard, believes commit- 
tee chairman Borril, now looks set to 
win a niche for itself in the high- 
performance sector of the market. 
Recent simulations point to a bus 
performance of 30 MHz, roughly 
three times that of Multibus II. The 
committee’s last act will be to wrap 
up a scheme for aligning cache 
stores. 

In a multiprocessor setup such as 
Futurebus, the cache store serves to 
fetch off-board data, called for by its 
local processor. The data is then 
ready at the second access. This un- 
burdens the bus of data traffic but 
raises the problem of keeping all data 
copies held in cache stores aligned. 

A scheme has been developed and 
proved out by John Theus, Tektronix 
Inc., Beaverton, Ore. This scheme, 
which should be ratified by the com- 
mittee, uses Futurebus’s broadcast- 
on-address facility to align stores. 
National Semiconductor, meanwhile, 
will be describing support circuits for 
Futurebus. National has already de- 
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@ 16-bit 80186 processor @ two IEC-bus interfaces @ flicker-free screen 
@ clock frequency 8 MHz @ as many as six RS 232 C @ detached keyboard 
@ 256-kbyte RAM @ up to twelve I/O cards @ ten function keys, eight softkeys 
@ max. two 720-kbyte floppy disks (TTL, AD, DA, relays) @ 128 ASCII characters 
@ graphics 640 x 400 points @ IEC-bus macrocommands @ 256 graphics characters 
@ function keys and softkeys @ DMAIEC bus 350 kbyte/s @ 13 attributes 
@ rollkey @ FF shielding in line with VDE 0871 @ inherent graphics processor 
@ MS-DOS 2.0 operating system class B @ zoom 
@ extended Basic @ can be rackmounted 

@ tone generator 
Options: Software packages include: Programs for: 
11-Mbyte Winchester drive Radiotelephone measurements Word processing, data processing, 
Realtime clock Network analysis graphics 
CP/M-86 operating system Measurement of signal and 

interference field strength Ask for detailed information about 

AF analysis Process Controller PCA 5 
Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 
D-8000 Muenchen 80 
Federal Republic of Germany 
Telex 523 703 (rus d) 
Tel. internat. + (49 89) 41 29-1 . 

+ 

There are R&S agencies in 80 countries. ROHDE & SCHWARZ o 
We plan and supply stationary and mobile Ww 
systems, also on a turn-key basis. < 
R&S services comprise installation, maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting O 
calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications _ 
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veloped the necessary high-perfor- 
mance glitch-free bus drivers, the es- 
sential circuits in the bus _perfor- 
mance, but still needed are suitable 
bus-arbiter chips. —Kevin Smith 


IMAGE PROCESSING 


Tl keeps an eye 


out for its PC 





Dallas—For over a year, microcom- 
puters from Texas Instruments Inc. 
have had an ear for human speech 
commands. Now, just peeking out of 
TI’s Central Research Laboratories 
are experimental peripherals, built 
around charge-coupled devices, that 
bring vision to these machines. 

The lab’s monochrome image-ac- 
quisition system can grab a full 
frame of television-resolution data in 
20 ms. Once digitized and stored in 
memory, the 16-bit TI Professional 
Computer can process the image just 
as it would any other data. 

Project leaders in the Dallas lab 
suggest a wide range of applications 
for the potentially low-cost digital 
imaging systems. These range from 
burglar alarms fitted with artificial 
intelligence systems that detect only 
certain kinds of motion, to industrial 
robotics, to medical and science ap- 
plications that better human views of 
materials through pseudo-coloring. 

Sizing up CCD. Intended as an ex- 
ploratory vehicle to demonstrate new 
uses for advanced CCD technology, 
the imaging system consists of a TI- 
made monochrome microcamera, in- 
terface hardware on a standard TI 
PC peripheral expansion card, as 
well as color-mapping software. 
Once the camera’s 390-by-584-pixel 
CCD has an image, the computer 
interface board quickly digitizes the 
incoming pixels into 8-bit bytes and 
stores the data into two banks of in- 
terleaved 64-K-byte random-access 
memory. 

The data in the frame buffer can 
either be stored on a disk, displayed 
on the system’s cathode-ray tube, or 
processed with software that interac- 
tively maps eight colors to the mono- 
chrome image’s 256 levels of gray, 
says Robert J. Gove, the technical 
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Processed. A CCD-cam- 
era image of 390 by 584 
pixels is digitized and stored 
in memory. It can be dis- 
played in black and white or 
processed for eight colors. 


staff member working 
on the project. 

The program for 
color conversion, writ- 
ten in Pascal, paints 
the image by way of 
selectable eight-color 
thresholds in about 3 
seconds. Gove is work- 
ing on an assembly- 
language program that would speed 
up the process to less than a second. 

Paramount in the CCD personal 
computer system project are speed 
and size. The peripheral interface 
hardware slips into one peripheral 
expansion slot inside the TI PC, and 
software is executed by the system’s 
8088 Intel microprocessor and op- 
tional 8087 math coprocessor. Still, it 
must not impede the high-perfor- 
mance of TI’s microcamera, based 
on a logic gate array, full-custom 
video processor, and the firm’s virtu- 
al-phase CCD technology. Unlike 
multiple-phase CCDs, virtual-phase 
devices have no overlapping elec- 


tion CCD an 
Jupiter-bot 








trodes. This lowers costs because of 
high yields in production and tightly- 
packed sensing elements [E/ectronics, 
Jan. 27, 1982, p. 39]. 

Mating game. “Since it [the cam- 
era] was in existence and PCs were 
around, it seemed obvious that we 
should put these together,” says 
Gove, recalling when the project be- 
gan at the first of the year. The goal 
was to build an imaging system that 
surpasses the performance of expen- 
sive equipment used on larger main- 
frames. No cost estimate has been 
made for the system, but it 1s expect- 
ed to be significantly less than the 
larger systems. (Cont. p. 29) 
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Watch 5,000 gates 
take shape in an instant. 


What if you could build a VLSI logic device in just a 
few hours? Instead of months. 

And control every step of the process? Instead of 
relying on outside vendors. | 

Or change your design for just a few dollars? Instead of 
a fortune. 

Maybe you should be using a MegaPAL” array. 

Instead of a gate array. 

Our newest MegaPAL array, the PAL64R 32, offers 
5,000 gates of logic. 

And to turn it into the design of your dreams, all you 
need is our enhanced PALASM™ CAD software. 

It’s easy to use. And it’s fast. | 

How fast? 

With a MegaPAL array and PALASM software, you 
can design, simulate and program a complex VLSI logic 
component 1n just a few hours. 

You can produce a fully-testable prototype about as fast 
as you can say it. And, of course, you can change your 
design just as easily. 

Then, when you're ready for volume production, you 
can turn out as many MegaPAL devices as you need. Or 
convert to mask-programmed MegaHAL” arrays. 

Sound easy? 

Well, to make sure it is, we even offer a comprehensive 
training program that’ll get you up to speed in no time. 

MegaPAL arrays. 

The instant alternative to gate arrays. 

Call your local Monolithic Memories representative or 
franchised distributor for our PAL64R32 data sheet and 
MegaPAL brochure. 

Monolithic Memories, 2175 Mission College Blvd., 
Mail Stop 9-14, Santa Clara, CA 95054. 


MegaPAL, MegaHAL and PALASM are trademarks, PAL is a registered trademark of Monolithic 
Memories, Inc. ©1984 Monolithic Memories, Inc. 
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The commitment is here. The 
talent is here. The experience 
| is here. And if the past is prologue, then 
other Hayes technological breakthroughs are close at hand. For years now 
» we have been assembling the Hayes engineering and technical support team 
to lead a telecommunications revolution. Not staple to compete, but to set the 
standard for others to follow. To that end, we have designed an engineering environ- 
ment superior to any in the industry, and we have recruited some of the engineering 
m.._ world’s best young talent and teamed them with seasoned professionals. THe 
"i. chemistry is right for those among you who have searched for just sy 

™ an opportunity. If you’re ready to make a career congf 
ment, take a good, hard look at 
There’s a futyg 























° HARDWARE/MICROPROCESSOR DESIGN ENGINEER 
¢ SOFTWARE DEVELOPMENT PROGRAMMERSI/ANALYSTS 
¢ VLSI/DSP DEVELOPMENT ENGINEERS ~ 


¢ PRODUCT ENGINEERS 


Interested, qualified candidates should forward a confidential — 
resume to: Hayes Microcomputer Products, Inc., Dept. 85-017, | : 
923 Peachtree Industrial Blvd., Norcross, GA 30092. An Equal = ee 


portunity Employer MIF. Hayes Microcomputer Products, Inc. 





Analog TV signals from the micro- 
camera enter the TI PC interface 
module by way of coaxial cable. In 
addition, the system uses twisted-pair 
lines for control signals, such as 
when a frame is shot. The video sig- 
nals pass through an analog-to-digi- 
tal converter. Using memory chips 
with 200-ns cycles, the interface 
module interleaves the 140-ns con- 
verted data into two banks of ran- 
dom-access memory. 

Future versions of the board will 
be able to buffer more than one 
frame at a time, Gove says. The 
board also has digital-to-analog cir- 
cuitry to pass the incoming video sig- 
nal to a TV monitor, which can be 
used as a real-time monochrome 
viewfinder. —J. Robert Lineback 


Plato battles 


fear of statistics 





Minneapolis—After a slow, profitless 
start, Control Data Corp. finally 
seems to be on solid ground with its 
Plato teaching programs. Buoyed by 
positive feedback from sales to such 
manufacturing giants as General Mo- 
tors, Cincinnati Milacron, and Allen- 
Bradley—as well as to educational 
institutions such as Texas A&M in 
College Station, Texas—the comput- 
er firm 1s wagering that it can use 
Plato’s methods [Electronics, May 
31, 1983, p. 145] to teach statistical 
analysis on the industrial shop floor. 

The new program is called SMIP 
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(for Statistical Methods for Improv- 
ing Performance). When it is intro- 
duced on December 15, it will en- 
compass an eight-chapter curriculum 
designed to train production employ- 
ees to use Statistics to control work 
processes. SMIP will be “‘the founda- 
tion of a successful new management 
system—an integrated solution to to- 
tal quality control,’ according to 
William Slabey, manager of Plato 
Training and Education at CDC. 

Math-o-phobia. To implement 
SMIP, Control Data has teamed up 
with Concourse Corp., an instruc- 
tional software firm here, to assuage 
the worries of math-shy production 
workers. “With a step-by-step ap- 
proach—we don’t get into statistics 
right away—the only prerequisite 
skills are adding, subtracting, multi- 
plying, and dividing, and an eighth- 
grade reading level,’ says Slabey. 
“Even if the worker’s skills do not 
meet these criteria, we have a basic- 
skills training program to upgrade 
worker knowledge.”’ 

While Jim Bunting, CDC’s senior 
controller for industrial instruction 
programs, has voiced concern that a 
term like “statistical methods” may 
scare some people, he hastens to as- 
sure potential customers that SMIP’s 
teaching approach is “so gentle, 
workers will forget they are dealing 
with statistics because they’ll realize 
that they’re still on familiar ground.” 

SMIP presents true-to-life situa- 
tions and illustrates them metaphori- 
cally. For example, the idea of ran- 
domness is illustrated with the shuf- 
fling of a (video) card deck and then 
related to the quality-control tech- 
nique of random product sampling to 
spot possible defects. Further, SMIP 
comes in different versions (all com- 
patible with the IBM Per- 
sonal Computer and the 
CDC-110) so that the on- 
screen graphics and tex- 
tual prompts apply to the 
particular industry where 
it is used. 

“We don’t get into chi- 
squared analyses or linear 
regression, or anything of 
that sort,” says Bunting. 


On-screen stats. A version of 
SMIP, designed for the electri- 
cal industry, prompts workers 
to use statistical methods to 
evaluate possible defects. 


“Our main focus is to try to impress 
upon the average production worker 
the idea that he or she must under- 
stand the underlying principles of 
Statistics in order to play an active 
part in the maintenance of quality 
control.” 

Japanese model. Ishekawa’s Guide 
to Quality Control (published by the 
Asian Production Organization) was 
CDC’s reference work when it set up 
SMIP. The book sets forth the fol- 
lowing four principles of mass-pro- 
duction manufacturing: 

m Deviation from design specifica- 
tions is inevitable. 

m Problems are the fault of the sys- 
tem, not of the worker. 

= Common goals are vital on the 
shop floor. 

e Each worker must have an over- 
view of the whole operation in order 
to contribute to the production of a 
quality product. 

SMIP addresses itself to these is- 
sues by stressing that while no devi- 
ation from a specified product de- 
Sign 1S acceptable in theory, any 
number of deviations will occur in 
fact. The essence of quality control 
is to constantly reduce the frequen- 
cy and degree of product variance. 

Accordingly, SMIP goes beyond 
keeping manufacturing flaws to an 
agreed-on level. It has no acceptable 
variance from a design standard; the 
program’s goal is to cut variance to 
zero. “Such a goal is impossible in 
practice,” admits Slabey, “‘but when 
workers can approach the quality of 
their output in statistical terms, they 
will be better able to make meaning- 
ful suggestions for improving the 
overall quality of the finished prod- 
uct.” —David M. Weber 


SOFTWARE 





Experts write 


Own programs 





Arlington, Va.—Artificial intelli- 
gence technology may not find its 
main market where most people ex- 
pect it will: AI applications. Instead, 
Al’s biggest sales will come from 
everday computer use, declares Jo- 
seph M. Fox, chairman of Software 
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Tool maker. Joseph M. Fox sees artificial 
intelligence’s most important role as a tool 
that lets laymen develop their own software. 


Architecture and Engineering, Inc., a 
supplier of expert-system design 
products here. “If the AI applica- 
tions market grows to $9 billion by 
1995, as analysts predict, then de- 
mand for development tools [using 
expert-system technology] will reach 
$90 billion,’ Fox reasons. 

First in line. Control Data Corp., 
Minneapolis, agrees. Having recently 
purchased 20% of SA&E stock, the 
company says it plans to be the first 
computer maker to offer Al-based 
application development software as 
a standard system feature. Next 
spring, the joint-venture partnership 
will introduce Spectrum, an upgrade 
of SA&E’s primary product—an ap- 
plications generator used to con- 
struct in-house expert systems. 

What convinced CDC to invest in 
the expert-systems firm and its vision 
of the future was a simple demon- 
stration, says Fox. In three days, 
SA&E engineers built a 30-rule ex- 
pert program for diagnosing crashes 
in CDC _ supercomputers. Two 
months later, a 1,000-rule system 
had been completed. “Without use of 
our design tools, the job would have 
taken about 18 months. That just 
blew CDC away,” relays Fox. 

Howard Jensen, CDC’s vice presi- 
dent for venture investment, reports 
that after spending months in search 
of an AI partner, SA&E emerged “as 
the premier company in its field, be- 
cause of its superb reputation with 
the Department of Defense’—the 
single biggest user of AI software. 

Moreover, CDC believes Fox is ze- 
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roing in on the right target. “While 


most of the industry is focused on 


robotics and vision, natural lan- 
guages, and expert systems,” says 
Jensen, “we agree [with Fox] that 
the biggest AI payoff will be in appli- 
cations software.” Though it’s only a 
$32-million market today, Jensen 
sees it doubling annually for a long 
time to come. SA&E, whose sales are 
currently in the $4 million a year 
range, is well positioned to grow into 
a $100 million operation, he adds. 

No programmers. With the kind of 
AI tools Software Architecture is 
building for CDC machines, the user 
with no programming skills can de- 
sign an applications system without 
the aid of an engineer, explains Fox. 
For example, instead of an expert 
imparting his knowledge to a pro- 
grammer who then takes two to five 
years to build a system, the expert 
will sit down at the computer and 
write the engagement logic (rules 
stated in an if-then format). 

Fox predicts that the inference en- 
gine, the part of an expert system 
that processes thousands of rules to 
reach a logical conclusion to a query, 
will usher in the programmerless 
age. “Inference engines will eliminate 
the coming shortage of computer an- 
alysts because anyone with knowl- 
edge in his head will be able to de- 
sign applications software. 

“Indeed, the problem will be an 
undersupply of logic and cognitive 
reasoning specialists who can help 
translate an individual’s knowledge 





into neatly structured rules.” Ac- 
cordingly, applications engineers will 
recede into the laboratory and con- 
centrate on new support tools that 
will make self-programming more 
user friendly. 

Inference engines should also pro- 
duce a shakeout in the custom soft- 
ware industry. Firms such as Com- 
puter Sciences Corp., El Segundo, 
Calif., and Electronic Data Systems, 
Dallas, should start considering new 
sources of revenue, Fox suggests, 
predicting that “10 to 15 years from 
now, they will be operating in a to- 
tally transformed environment.” 

The only barrier Fox sees to wide- 
spread self-programming is that po- 
tential users don’t know it is possi- 
ble. But the technological underpin- 
nings are already established. ““What 
we need is for a complex organiza- 
tion like the Department of Defense 
to prove that it can be done,” Fox 
maintains. SA&E is giving DOD 
real-life demonstrations, and Fox be- 
lieves the agency will soon fund a 
crash program to experiment in such 
areas as battlefield management. 

For now, SA&E is counting on its 
venture with CDC to catapult it into 
a new market—from selling to expert 
system houses to selling to the expert 
system users themselves. “We will 
then be in the mainstream of the sci- 
entific and data processing communi- 
ty, and we hope to be the leading 
supplier of inference engines and 
knowledge representation tools,” 
says Fox. —Karen Berney 


PERSONAL COMPUTERS 


PC add-on board frees up 


system memory for users 


Cupertino, Calif—The Intel 8088 
microprocessor in an IBM Corp. 
Personal Computer can address bet- 
ter than a megabyte of random-ac- 
cess memory over its 20-bit bus. Un- 
fortunately, that’s often not enough 
for large integrated software pro- 
grams that must manipulate data 
from several files. 

The reason for the deficiency is 
that the top 384-K bytes of RAM 
are reserved for screen and disk con- 





trol—as well as for other system 
functions—and thus limit the user to 
640-K bytes for programs and data. 

To get around the problem, An- 
swer Software Corp., a new Silicon 
Valley outfit, has designed an add-on 
board that allows an extra 340-K 
bytes of memory to share the same 
logical address space as the RAM 
reserved for system use. 

Called Mega Byte, the board con- 
tains a CMOS gate array that directs 
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Traffic cop. On the Answer board, board and 
system memory share the same space. Con- 
trol logic on the board determines which 
memory will be directed where. 


the 8088 to control access either to 
system memory or to programs and 
data in RAM. It can address up to a 
total of 960-K_ bytes. 

The gate array determines which 
memory is being accessed by reading 
the four most significant bits in the 
20-bit address, and then uses this in- 
formation to gate one of two tran- 
celvers (standard bidirectional bus 
drivers) that connect the data bus to 
either the Mega Byte RAM or to the 
system bus. If the extra memory on 
the board is not needed for a large 
program, it can perform the same 
function as an internal RAM disk, 
which is a virtual floppy-disk created 
within the the machine. 

This ability is important because 
320-K bytes (of an available 640-K 
bytes of memory) would be used up 
if an actual double-sided double-den- 
sity floppy disk were formatted in 
the standard way. Answer’s new 
board speeds up the process by elimi- 
nating the transfer of information to 
an external floppy; at the same time, 
it frees up the memory that the 
transfer would. have required. 

Design philosophy. Answer Soft- 
ware is a small firm (six employees) 
that provides program development 
tools for the IBM PC. In designing 
its products, the firm learned a lot 
about the subtleties of PC-DOS, the 
PC’s operating system, says Michael 
L. Wentz, director of development 
systems engineering. 

The tricky part was in telling PC- 
DOS that it had more memory avail- 
able to it, and in what amount, 
Wentz says. The Mega Byte board 
holds up to a full megabyte—mean- 
ing that all system memory as well 
as the control logic could fit into a 
single slot on the PC bus. The board 
will also work with the PC AT. 

Any software that reserves calls in 
DOS or BIOS (basic input-output 
system) is 100% compatible with the 
Mega Byte board and requires no 
modification, Wentz adds. Some ap- 
plications programs adress system 
memory directly, however, and do 
require a software modification. 
These include Lotus 1-2-3, Frame- 
work, and WordStar. 

Ashton-Tate markets Framework, 
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which incoporates word processing 
and spreadsheet applications. The 
Los Angeles software firm has writ- 
ten a simple interface for the inte- 
grated package that can disable the 
Answer board as it is writing to the 
screen but uses the extra memory 
when it is needed. Answer considers 
Framework a good target application 
because it has no virtual memory 
mode—at least not for now—and 
keeps all code and data in memory 
at once, to gain performance. 

The CMOS gate array was de- 
signed by Answer’s engineering vice 
president, Michael Yen, using an 
IBM PC and software developed by 
FutureNet Corp., Canoga Park, 
Calif., and operating with design 
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rules from S MOS Systems, San Jose, 
Calif. Simulation and layout were 
performed on a mainframe, and the 
resulting layout sent by way of satel- 
lite to S MOS’s manufacturing part- 
ner, Suwa Seikosha, Fujimi, Japan. 

Yen says the logic verification and 
schematic capture took about two 
weeks on the S MOS system, and the 
generation of test patterns another 
six weeks. Answer is expecting the 
silicon from Suwa Seikosha late this 
year. 

S MOS uses a 2-um silicon gate 
process that has less than 2-ns gate 
delays. The gate-array chip will be 
used to replace two boards contain- 
ing 40 low-power Schottky TTL cir- 
cuits. —W. Clifford Barney 


The show's the thing 


for LA job hunters 


Los Angeles—That spawning ground 
of new wrinkles, Silicon Valley, has 
launched another one. Of special in- 
terest to engineers looking for better 
jobs and companies with openings, 
the Career Expo offers what amounts 
to a matchmaking service to bring 


. them together. 


It’s not an entirely new idea—oth- 
er industries and colleges have been 
putting them on in a limited way for 
years. But such events have become 





noteworthy because of their speedy 
rise to popularity among the always- 
mobile professional labor pool in the 
California Bay Area. 

The latest example occurred earli- 
er this month in Los Angeles, where 
acceptance of the expos has lagged. 
A two-day event split between L.A. 
and Orange County drew nearly 
4,000 attendees. Although less than 
the 6,200 job seekers and recruiters 
racked up by the flagship show at 
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Head hunters. Westech ExpoCorp vice pr 


San Jose in late September, atten- 
dance at this show represents a 
breakthrough for sprawling Southern 
California, where it is often hard to 
turn out people for professional 
events, says Fred Faltersack, vice 
president of Westech Expocorp, San- 
ta Clara, Calif., the firm which 
stages the job shows. 

The expos’ appeal comes from ad- 
vantages that are soon becoming ap- 
parent to both job candidate and 
company. “Exhibitor companies are 
enthusiastic. They see many high- 
quality people,” Faltersack says. 

For the individual, there is the 
chance to explore, at a single site, 
the opportunities in a given field. 
Moreover, the quest for a better job 
can be carried out without revealing 
identity until the candidate wants to 
get serious about interviewing. 

And for those already at that 
stage, “where else can an engineer 
have a one-on-one interview so 
quickly with the vice presidents or 
managers who can hire them?” asks 
Faltersack. He adds that initial mis- 
givings of professionals and compa- 
nies, who feared career expos might 
be suitable only for clerks or secre- 
taries, have largely been removed by 
the results. 

For companies, whose only cost is 
the $2,500 booth fee, the recruiting 
payoff has been an eye-opener, com- 
pared with the other ways to attract 
engineering talent. The average num- 
ber of hires stands now at 5.9 em- 
ployees for each company, according 
to Faltersack, whose firm keeps pre- 
cise Statistics. By comparison, a large 
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esident Fred 
Faltersack and Eva Hogan, technical recruiter for Dalmo 
Victor Operations of Bell Aerospace Textron, Belmont, 
Calif., chat during the Los Angeles Career Expo. 








aerospace or electronics 
company can easily spend 
many times more on ad- 
vertising during one 
week’s recruiting drive. 

The roster of compa- 
nies with booths at a 
Westech career expo in- 
cludes many of the larg- 
est firms, along with 
start-ups seeking initial 
employees. San Jose’s 
event had all of its 120 
booths sold out 45 days 
in advance. 

The expos’ success 
hasn’t gone unnoticed by 
those quick to jump on a 
hot trend, says Falter- 
sack. He expects plenty 
of imitators, some of 
whom will work both sides. ““Head- 
hunters, particularly, might do them 
to build up their resume data 
banks—which then are for sale.” 

His firm now conducts 16 career 
expos in Northern and Southern Cal- 
ifornia, Phoenix, Seattle, and Den- 
—Larry Waller 
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NETWORKS 


Programs trouble 
French fiber net 





Paris—While France’s ambitious 
plan to cable the country with opti- 
cal fibers is taking physical form, se- 
rious questions about its commercial 
feasibility are being raised because of 
difficulties in determining just who 
will supply what content. 

The plan of the French Telecom- 
munications and Postal Ministry 
(PTT) is to establish a number of 
optical-fiber networks throughout the 
country that would be operated by 
the local government, perhaps in 
conjunction with local industry or 
utilities. Orders for subscriber con- 
nections will exceed 1 million by 
next year. The operators will buy ca- 
pacity from the PTT, sell pay TV to 
subscribers, and collect their fees. 

So far, the cities of Montpellier in 
the south and Paris have signed con- 
tracts with the PTT, and installation 
of their networks is under way. So, 


eee _ 









too, are two other localities in the 


Paris suburbs. But what is far less 
clear is what kind of programming 
they will be selling, and where it will 
come from. For this reason, other 
localities are reportedly in little hur- 
ry to sign contracts for their own 
networks. 

One obvious source of content is 
TV from other countries. Neighbor- 
ing Belgium and Switzerland both 
have French-language programs that 
could be generally broadcast, but go- 
ing beyond those neighbors would 
mean bucking linguistic and cultural 
barriers. ““Of course you could show 
the BBC in St. Cloud’’—a Paris sub- 
urb with a principally professional 
population—“where most _ people 
speak English, but in working-class 
areas people just aren’t interested,” 
admits Camille Veyres of the PTI’s 
video communications delegation. 

To make the situation even sticki- 
er, next month France will see the 
launch of Canal Plus, a pay-TV 
channel that will be. offering—by 
coded very high-frequency broad- 
cast—films, concerts, and _ sports 
events 24 hours a day, seven days a 
week. At a rental fee of about $16 
per month, this service will be a di- 
rect competitor to any programming 
on cable. 

Better choice. The PIT thinks 
that the technological choices they 
have made in designing the network 
will serve to distinguish their net- 
work from a standard program-dis- 
tribution service. Unlike tree and 
branch coaxial networks, which are 
common in the U.S. but in many 
cases are running into serious finan- 
cial difficulty, the French have decid- 
ed to bet on a switched star configu- 
ration that they reckon will signifi- 
cantly facilitate the offering of inter- 
active Services. 

Such a configuration was used in 
the country’s pilot project at Biarritz 
[Electronics, June 14, 1984, p. 88], 
currently the world’s largest interac- 
tive optical-fiber network. Thus, the 
networks to be installed throughout 
the country will be constructed with 
central nodes that will house the 
main switching equipment, plus an- 
tennas for satellite reception and vid- 
eotape recorders, video disks, and vi- 
deotex servers. Transmissions will be 
carried by 80 fiber cables to local 
addressable hubs. 

Subscribers, who each have an in- 
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‘The age of the 


AlGaAs 
optoisolator 


New phototransistor optoisolators offer 250% higher 
efficiency plus guaranteed CTR,,; over temperature. 


First there were photodiodes. 
(Very low efficiency.) 

Then there were phototransistors. 
(A little better.) 

Now from the LightHouse—a new generation 
of optically isolated phototransistors that uses the 
latest emitter technology—AlGaAs. 

AlGaAs has 21/2 times better photoefficiency 
than gallium arsenide. This gives you vastly supe- 
rior performance at lower currents. For example, 
these devices can be specified with input currents 
of as low as 1 milliampere. 

They're all isolated to 7500VAC. 

And the typical common mode rejection 
is excellent! 





COMPATIBLE WITH CMOS LOGIC FAMILIES 

Need CMOS compatibility? Our MCT5210 
and MCT5211 offer exceptionally high CTR at 1 mA 
input currents. The devices are also well suited for 
other low input current interfaces such as RS-232 
line receiving, AC line monitoring and telephone 
ring detection. 


GUARANTEED SPEED AND CTR,,, 

Manufacturers of optically isolated photo- 
transistors traditionally publish specs for ingoing 
and outgoing QC. 

But never for the design engineer. 

So you can never be sure how an optoisolator 
will perform under a particular operating environ- 
ment without actually testing 








ae GUARANTEED ELECTRO-OPTICAL PARAMETERS 


for it. 































































COMPATIBLE WITH LSTTL LOGIC FAMILIES 

If you need high speed and LSTTL logic 
compatibility, select our MCT5200 or MCT5201. 
These optoisolators offer typical data rates of up to 
140 Kbaud at 5 mA input current. Typical applica- 
tions include IEEE-488 data bussing and high 
speed industrial interfaces. 























T,=0°C - 70°C ee 
: e first company to publis 
MCT5210| MCTS2u1]MCT5200 MCTS201 MCTS210 MCTS211| - turated CTR specs...along 
OE Reccin 150% | 225% | 350% | 250% 100% | 120% 60% with switching speed (for the 
I, 10mA | SmA | 3mA | ImA | 10mA | SmA | 3mA MCT5200 and MCT520))... 
tout OWS Ips | ys | 40ps | Wys | 30ps = that offer guaranteed perfor- 
teu 13s 8s 12us | 40us | 20us  13ps es mance between O°C and 70°C. 
Baud Rate | 55.5 50.0 41.6 12.5 31.2 23.2 So theres no extra testing 
| Kbit/s | Kbit/s | Kbit/s | Kbit/s Kbit/s required. 
-* For information on our 


evolutionary, high performance AlGaAs optoisolators, 
call the plant or our sales reps and distributors for 
details. General Instrument, Optoelectronics Division, 
3400 Hillview Avenue, Palo Alto, CA 94304. 

(415) 493-0400. TWX: 910 373-1767. European 
headquarters: Moutstraat 104/106, B 9000 Gent, 
Belgium. Tel: 091/22.5791, TELEX-12686. 


GENERAL 
INSTRUMENT 


Optoelectronics Division 
The LightHouse you can depend on. 


Circle 35 on reader service card 


dividual fiber connected to their net- 
work socket, are connected to a dis- 
tribution point that is, in turn, linked 
to an addressable hub by means of 
10 fiber cables. Fibers themselves are 
dual window: they can carry trans- 
missions at 0.85-um and 1.3-um wa- 
velengths. Subscriber transmissions 
are wavelength multiplexed using 
five wavelengths in each window. 
Despite the uncertainty over pro- 
gramming, PTT officials are con- 
vinced that their plan will end up in 
the black—at least globally. They are 
betting heavily, for example, on such 
features as the ability to connect two 
sets, or one set and a video cassette 


Buried-layer heterostructure laser 


recorder, into the network in order 
to give subscribers an edge on stan- 
dard TV broadcasts, no matter what 
the content. 

PTT officials also expect to create 
significant traffic by offering access 
to local picture banks and videotex 
services. In addition, if Biarritz 1s 
any guide, pay-per-view programs 
and films will attract significant 
numbers of subscribers. Finally, just 
having executed the plan will give 
the French telecommunications in- 
dustry a leg up against international 
competition in what they expect to 
be an expanding market by the end 
of this decade. -Robert T. Gallagher 


needs only 4.5-mA threshold current 





Harlow, England—Try to integrate 
several lasers onto a single integrated 
circuit and the result will likely be a 
meltdown, as each laser typically 
needs a drive current of from 15 to 
70 mA. But the latest semiconductor 
laser from Britain’s Standard Tele- 
phone Laboratories takes only 4.5 
mA before it starts to operate. 

The significance of this achieve- 
ment, reported at the recent Interna- 
tional Semiconductor Laser Confer- 
ence in Rio de Janeiro, Brazil, is that 
it opens the way to new chip struc- 
tures, according to Daniel Renner, 
who heads the STL team. Integrated 
fiber-optic repeaters are one possibili- 
ty. Another is an integrated laser- 
detector array to serve as an optical 
switch in a telecommunications ex- 
change or as a fast logic-element in 
an optical computer. Laser-detector 
systems combined with  substrate- 
waveguides could also route signals 
around a very large-scale IC. 

STL researchers have managed to 
reduce the laser’s threshold current 
by confining the active lasing region 
to a single filamentary zone measur- 
ing just 1 by 0.2 by 140 um. To form 


Cool. STL’s buried-layer lasers will operate 
at temperatures up to 120°C because of low 
operating current and contact resistance to 
the quatenary active layer. 
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such microscopically proportioned 
regions, STL researchers have ex- 
ploited a recently discovered effect 
called mass transport. The effect was 
first studied two years ago at MIT’s 
Lincoln Laboratory and at the Cali- 
fornia Institute of Technology, Pasa- 
dena, where it was also used to de- 
velop laser-diode structures. 

In the STL set-up, mass transport 
occurs as a hydrogen-halogen gas 
flows, under pressure, over the semi- 
conductor wafer surface; semicon- 
ductor material is transferred from 
convex or high-spot regions and de- 
posits in concave regions. The effect 
is analogous to the shift of sands on 
a beach, although in this case the 
erosion and deposition is a function 
of surface energy. 
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“We decided to develop our own 
process,” says Renner. “We added 
iodine to the atmosphere to help 
move the semiconductor material 
around. As a result, the process 
works at reduced temperatures— 
600°C to 680°C—and process times.” 
But mass transport is only used in 
one critical stage, points out Renner. 
First, it undercuts the mesa diode 
structure, thinning down the active 
gallium-indium arsenide phosphide 
layer to a width of just 1 wm. Then, 
the resulting cavity is filled in by 
mass-transported indium phosphide. 
For the rest, the fabrication process 
is fairly standard (see “Mass trans- 
port takes lasers for a ride,” p. 37). 

The InP is of a different refractive 
index than the active region and so 
forms a waveguide structure confin- 
ing the intense laser radiation. Also, 
the InP regions form forward-biased 
junctions at either side of the active 
region and thus confine the stimulat- 
ing current. The result is a an im- 
proved GalInAsP-InP  mass-trans- 
port-buried heterostructure (MTBH) 
laser with “excellent operating prop- 
erties,” says Renner. 

Low threshold current. STL’s new 
MTBH chip operates at the 1.3-u~m 
wavelength optical window and can 
have a threshold current as low as 
4.6 mA at room temperature and a 
differential quantum efficiency of 
41% per facet. The lasers can oper- 
ate at up to 120°C because of their 
low operating current and low con- 
tact resistance to the quaternary ac- 
tive layer. 

Lasers with an active region 2 um 
wide have operated in a stable single 
lateral mode up to 35 mW. The laser 
uses a simple Fabrey-Perot cavity, 
but a distributed feedback version is 
also under development for high 
spectral-purity applications. STL is 
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Mass transport takes lasers tor a ride. 


- Fabrication of Standard Telecommunication Laboratory S id threshold laser 
_ diode starts with an n-type indium phosphide substrate. A four-layer sandwich 
sts grown on top for improved contact and continuous wave performance, using 
~ conventional liquid-phase epitaxial techniques. Next, two channels are etched 
through this capping layer, thus defining a central mesa structure. 
_ Only now does fabrication depart from the conventional. Mass transport is 
used to undercut the active gallium-indium arsenide phosphide layer till it is 
_ reduced to a width of 1 um. The mesa structure now has a mushroom-shaped 
cross section. The resulting cavity is filled in by mass-transported InP. This © 
forms a waveguide structure that confines the drive current to a thin filamentary 
- zone. Next, a protective silicon-dioxide layer is grown over the wafer surface © 


and windows etched in it to accept contact metalization. 


now working on plans to transfer the 
technology to its sister plant in 
Paignton, Devon, and expects to see 
first samples by the middle of next 
year. —Kevin Smith 


DISTRIBUTION 


Distrioutors’ sales 


dip in third quarter 





Los Angeles—On their way to a re- 
cord year, U.S. component distribu- 
tors have run into much choppier 
going than they expected as recently 
as several months ago. Results of 
this bellwether business during the 
calendar third quarter, in fact, look 
to be somewhat lower—perhaps 
5%—than the very strong second 
quarter, based on the opinions of dis- 
tributor officials. (Most firms have 
yet to report third quarter results.) 
While distributor sales remain at 
very high levels—compared with 
1983, when the recovery from the 
recession was still in its’ early 
stages—the interruption in growth 
holds more significance that just a 
slight sales decrease, industry sources 
say. The reason: in a business predi- 
cated on continuous expansion, and 
whose inventory, personnel, sales, 
and financial plans reflect this, any 
surprise can undermine this business 
strategy, resulting in a disastrous ef- 


Cautious. Avnet’s Tony Hamilton has set up 
contingency plans in the event that the dip in 
components distribution registered in late 
summer drags on for the next few months. 


—K.S. 


fect on profitability. 

Because distributors in general an- 
ticipated only a normal, and tempo- 
rary, Sales slowdown during the sum- 
mer, questions are now being raised 
in executive suites and in financial 
markets about how long the soft de- 
mand will last. 

Another cause for concern is the 
industry’s slumping book-to-bill ra- 
tio. According to recently released 
figures from the Semiconductor In- 
dustry Association, the distribution 
industry’s third quarter ratio stands 
at 0.84:1. Further, leading semicon- 
ductor companies Motorola Inc., 
Chicago, Ill., and Intel Corp., Santa 
Clara, Calif., reported sizable gains 
in earnings for the third quarter, but 
the figures fell short of expectations. 

Setting the tone. As it often does, 
industry leader Avnet Inc., New 


York, whose Electronics Marketing 
Group has some $1.6 billion in annu- 
al sales, set the tone for the sector. 
In a late-September speech to New 


York financial analysts, chairman 
Anthony R. Hamilton revealed that 
its summer quarter would not match 
1984’s earlier sales pace. 

“September business has not yet 
come up to expectation,” Hamilton 
told the analysts, adding that Avnet 
has “‘prepared alternative plans in 
the event of further sluggishness, 
even a possible downturn.” He 
blamed the combined effects of a 
typical summer slowdown and soft- 
ening of the personal computer busi- 
ness for creating an unexpected in- 
crease in the availability of some 
semiconductor products and, hence, 
an inventory imbalance. 

“The combination of these events 
has put pressure on customers and 
distributors alike to adopt a more 
cautious stance with respect to parts 
inventories,” he continues. 

Wall Street reacts. Analysts and 
investors were quick to react nega- 
tively to the news; after a few weeks, 
they had sold off Avnet stock so 
heavily that more than 20% of its 
market value was erased. Other dis- 
tribution firms suffered accordingly, 
as the Avnet results generally were 
interpreted to mean that dramatic 
growth is slowing, and future gains 
will be tougher to obtain. 

Distribution officials agree that the 
slowdown stems largely from the 
sharp dropoff in the manufacture of 
personal computers, which turned 
good business into a boom, and from 
fewer peripherals being built to serve 
them. 

Industry consultant In-Stat Inc., 
Scottsdale, Ariz., predicted such a 
scenario in an August industry re- 
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port, at a time when many distribu- 
tion officials were playing it down as 
a temporary occurrence. Moreover, 
In-Stat’s Jack Beedle noted that 
“many distributors have had to make 
radical inventory adjustments to 
compensate for this softness.” Such 
adjustments are continuing, many 
believe. 

No noticeable upsurge. As for 
fourth quarter business prospects, it 
is still too early for a definitive fix, 
but few have yet noted any impor- 
tant upsurge, other than seasonal 
buying increases from military, in- 
dustrial, and telecommunications 
customers. The present outlook for 
the remainder of 1984: down to flat, 
according to Charles M. Clough, 
president of Wyle Laboratories’ Elec- 
tronics Marketing Group, Irvine, 
Calif. The most notable development 
is “‘the dramatic return to availability 
of all semiconductors,” he says. 

A more sanguine view is held at 
Bell Industries Electronic Distribu- 
tion Group, Sunnyvale, Calif. ““While 


lots of cancellations are going on, it 
is encouraging that the trend is up,” 
says Howard Franklin, president. He 
still expects a fairly good quarter. 
Stephen Kaufman, president of 
Arrow Electronics Inc.’s Distribution 
Division in Melville, N.Y., says Ar- 
row’s third quarter sales were down 
4%. “I don’t think it’s a recession,” 
he says, referring to third quarter fig- 
ures. “It’s a stabilization of a grow- 
ing industry.” Holidays observed 
during the fourth quarter, particular- 
ly the week between Christmas and 
the new year, will wipe out three to 
five selling days. Kaufman notes this 
could reduce projected 5% industry 
growth during the fourth quarter. 
For its part, In-Stat is sticking 
with previous U.S. distribution pro- 
jections, calling for a fourth quarter 
that nearly returns to the second 
quarter level of $690 million. But 
Beedle observes that the surging 
growth, of nearly 50% for the entire 
year, was achieved largely in the first 
six months. —Larry Waller 


“Sensor industry poised for a future 


of certain, if unmeasurable, potential 


West Haven, Conn.—Ten to twenty 
U.S. companies, most of them small, 
are now manufacturing fiber-optic 
sensors, which are especially useful 
in hostile environments where photo- 
electric equipment can’t function 
properly. No one is certain how the 
market will shape up, but makers 
foresee a promising future. “The 
market’s starting to move now. It 
will be $200 million to $1 billion in 
1990, depending on who you be- 
lieve,” says David Krohn, president 
of Eotech Corp., with a sigh of relief. 

Fiber-optic sensors range from 
simple switches for temperature and 
pressure applications and _ limit 
switches, which sense the absence or 
presence of something, to highly ac- 
curate physical property sensors, 
such as those used in chemical analy- 


Sees potential. Eotech Corp. president Da- 
vid Krohn believes the market for fiber-optic 
sensors may reach $1 billion by 1990. 
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sis. Along with being immune to 
electromagnetic interference, the sen- 
sors don’t conduct electricity, are 
smaller and easier to install than 
photoelectric sensors, and have no 
moving parts. 

“The worse the environment, the 
more attractive fiber-optic sensors 








look,” says Krohn, pointing out that 
they can stand up to steam and high 
vibration. The sensors are used, for 
example, in semiconductor plants, 
submarines, and offshore platforms. 
Being lightweight, they work well in 
sensitive places, such as on the end 
of robot arms. 

Optimistic, too. Like Krohn, who 
will speak on sensors at the Instru- 
ment Society of America’s confer- 
ence in Houston, Oct. 22-25, Walter 
N. Damuck, sensor product manager 
for Veeder Root Co., Hartford, 
Conn., sees a market worth hundreds 
of millions of dollars in 1990. Fran- 
cis Kafka, spokesman for Honeywell 
Inc.’s Micro Switch Division, adds 
“We’re optimistic, too.” 

Micro Switch is preparing to intro- 
duce two sensors that will be part of 
its Sensor Interface Device [Electron- 
icsWeek, Oct. 8, 1984, p. 38]. The 
device is used in such locations as 
grain elevators to detect the position 
of automatic equipment and for sens- 
ing toxic fumes, especially where 
sparks from electrical equipment 
would be dangerous. 

Dolan-Jenner Industries Inc.’s lim- 
it switches, which do such tasks as 
checking bottles for missing corks 
and circuit boards for components, 
generate about $1 million a year in 
sales, a figure growing at 10% to 
15% yearly, says Seymour Futran, 
sales and marketing manager. 

At Battelle Columbus Laboratory, 
an independent research organization 
located in Columbus, Ohio, principal 
scientists Stewart Kingsley and An- 
thony Boiarski are working on inte- 
grating thousands of discrete sensors 
into one system. The two say it is 
possible to do this type of sensing 
over distances up to 10 kilometers. 

Potential applications include 
stringing the cable along the mem- 
bers of a bridge to monitor stress or 
burying it underground to warn of 
intruders. “It’s like sending a pulse 
down a cable and monitoring what 
comes back,” says Boiarski. The sys- 
tem could be in commercial use in 
two to five years. 

For the sensors to be accepted 
commercially on a wide scale, mak- 
ers admit they must educate custom- 
ers and make the devices easier to 
install and repair in the field. Micro 
Switch’s Kafka has observed people 
trying to screw the fiber-optic sen- 
sors in electrical contacts. Says 


ElectronicsWeek/ October 22, 1984 


Lr one bee beranor mage 


Sep rise + 
: : mt Seecen ¥ 
se reir sere AFSs* BH 


“beer ager Fee a A ee 


Fecrors Exvcuden, TAN GALLe. Lay iis 


Taeresdé Bproegzhostrsces- 
Seer Moyppern Freak 


Ftee ey cee wuerearh Hees 
EE NEE TS PRG EP ELS 

Rutes ef Precedurr a7 r= oS ame 

2 TMP RA Fea THN 


tsxied Bs 
“ESA Tee w grey sre ove oe 





Awrtorixnd a 








4SX-4103 


SPRAGUE Sprague Type 135D Tantalum-case Tantalum Capacitors are the first electronic components 
in the world to be certified under the International Electrotechnical Commission’s Quality 
Assessment System (IECQ-System). The IEC includes 11 full-certifying 
countries that can test products and 9 participating countries that recognize 
certifications. Type 135D Capacitors are basically similar to Sprague Style 
CERTITEFLED CLR79 Capacitors which have been adopted by the U.S. military for use in 
@ severe environments. Standard capacitance values: 3.9 to 
1200 wF. Voltage ratings: 6.3 to 125 V. Write for Engineering Bulletin 3760.2 to Technical Literature 
Service, Sprague Electric Company, a Penn Central unit, 35 Marshall St., North Adams, Mass. 01247. 
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Class 10 compatibility. 





-6-inch wafer etch 


40 


Meet the Omni-Etch 
20000. It can process 
aluminum and its alloys at 
throughput rates of 40 to 80 
six-inch wafers per hour... 
without any heavy metal 
contamination or post etch 
corrosion. And, the Omni- 
Etch 20000 has processes 
that do not require UV 
hardening for aluminum 
metalization. 

The Omni-Etch 20000 
Dry Etching System is also 
designed with an easy to 
use microcomputer and 
meets all Class 10 clean 
room requirements. It does 
this with the smallest clean 
room footprint of any leading 
dry etching system—only 
16.8 square feet. And, the 
Omni-Etch 20000 incorpo- 
rates a new pick-and-place 
wafer handling system 
designed to minimize 
particulate generation. 

The Omni-Etch 20000 


combines these new features 


with single wafer processing 
and the proven production 


capabilities of the Omni-Etch 


10000. It is a combination 
that makes it the most cost- 
effective six-inch system 
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This SEM illustrates anisotropic 
etching of .3 1m wide aluminum 
lines over oxide in the Omni- 
Etch 20000 150mm system. 


you can buy today. 

Optimize your dry etching 
investment, call (203) 
834-6330. Or, write Perkin- 
Elmer, Semiconductor 





Plasma Etching 


e Processes 150mm wafers 
Pees uirslimceoreleolaialt 


e Single wafer etching 


Cmmilelamialcelele|al olor 


e Fully automated 

e New user-friendly software 

e Class 10 compatibility 
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Equipment Group, 

50 Danbury Road, Wilton, 
Connecticut 06897. 

One Source. Every critical 
step of the way. 





PERKIN-ELMER 
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Krohn, whose firm conducts training 
seminars, ‘““We need to make it so 
you don’t need a team of PhDs to 
install them.” 

Because the industry is in its in- 
fancy, it has a multitude of needs but 
few standard products. Thus, sensors 
must be developed as individual re- 
quests are made. While Eotech is 
overwhelmed with inquiries, it has a 
hard time determining which oppor- 
tunities will be worthwhile—consid- 
ering that the type of light, configu- 
ration, and the working parameters 


PERSONAL COMPUTERS 


Epson's PC-compatible computer 


E-SENSITIVE 


Safe. Fiber-optic probes, like 
this temperature measurement 
device, are gaining popularity, 
especially in hazardous indus- 
trial environments. 


of the probe must be indi- 
vidually specified. “It’s a 
technologist’s dream and 
a businessman’s curse,” 
quips Krohn. 

Krohn won’t disclose 
sales figures of Eotech, 
which makes glass fiber, cable, as- 
semblies, data links, and sensors for 
use in industrial plants and for mili- 
tary communications sensing equip- 
ment. He does say, however, that 
“it’s a good business opportunity.” 
It’s so good, in fact, that the compa- 
ny could double its staff before 1986. 
As an example of a situation that 
cranks up his optimism, he says, 
“The textile industry has said there’s 
40 million points going unsensed be- 
cause they can’t get sensors to solve 
their problem.”’ —Steve Haggerty 





soon to hit U.S. market 





Torrance, Calif.—A flawed strategy 
may have evolved in the marketing 
of personal computers. The conven- 
tional wisdom is to target that 5% 
market niche that purportedly falls 
between behemoth IBM Corp. and 
Apple Computer Inc. But that ap- 
proach could be wrong. 
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The crowd of U.S. and Japanese 
firms that tried, and failed, under- 
scores how tough the competition 
has grown. Now, another entry is 
stepping up to the plate with a new 
personal computer that offers a 
plethora of popular hardware and 
software features, backed by a well- 
financed production and 
promotion program. 

The QX-16, to appear 
in January, comes from 
Epson America Inc. The 
parent company in Ja- 
pan already has several 
portable computers and 
an 8-bit desktop unit, the 
QX-10, for sale. But the 
new microcomputer rep- 


Breaking in. Epson hopes to 
break into the U.S. personal 
computer market with a fea- 
ture-laden product that is com- 
patible with the IBM PC. 





resents its most ambitious U.S. com- 
puter undertaking yet. 

The QX-16 uses both the Intel 
Corp. 8088 and Zilog Inc.’s Z80 for 
16-bit and 8-bit operation to make 
use of existing operating systems and 
application packages. Furthermore, 
Epson officials are forthright in their 
goal of providing compatibility with 
IBM Corp. Personal Computers. To 
this end, Epson designers added a 
video emulation board to the QX-16, 
with 128-K bytes of extra random- 
access memory. 

Another feature touted by Epson 
is a choice of three operating sys- 
tems—MS-DOS, CP/M, or an up- 
dated version of its own Valdocs 2, 
one of the first integrated software 
packages. To accommodate the three 
systems, a special keyboard provides 
an upper row of function keys that 
can be defined either for MS-DOS or 
CP/M by inserting an underlay. 
With Valdocs (whose earlier versions 
on the QX-10 reportedly had many 
bugs), key commands are activated 
with a single keystroke, according to 
the company. 

For standard hardware, the com- 
puter has 256-K bytes of RAM, ex- 
pandable to 512-K bytes, and dual 
5%4-in. disk drives with up to 720-K 
bytes per disk. This is nearly twice 
the storage capacity of most of its 
competitors, Epson officials say. 

Other standard features include 
three extra expansion ports for mo- 
dem, hard-disk drive, and peripher- 
als. The Valdocs package contains a 
spreadsheet integrated with business 
graphics and electronic mail. 

Hard sale. Epson officials, while 
enthusiastic about the new entry, 
harbor few illusions about ease in 
cracking the U.S. market. “It will be 
very difficult,” observes Ichiro Hat- 
tori, Epson chairman. But he also 
points out that Epson has a strong 
market position, selling nearly 40% 
of the printers for small computers. 
Moreover, the firm has a U.S. distri- 
bution network of about 1,000 out- 
lets suitable for selling computers, 
the lack of which hampered efforts 
of other Japanese firms in cracking 
this business. 

Further, Epson regards the QX-16 
as merely one step in an effort that 
“will be more like a marathon race 
for the remainder of the decade,”’ ac- 
cording to Jack Whalen, who as ex- 
ecutive vice president and general 
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manager of the Consumer Products 
Division is directly responsible for 
moving the small computers. 
Computer industry consultants 
who attended the QX-16 introduc- 
tion earlier this month generally 
withheld opinions on prospects for 
the Epson machine. “I’m not sure 
they realize yet how tough this busi- 
ness 1s,” noted a consultant who 
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sensor and signal processing 


closely follows the industry. 

“Epson had better get its price 
way under $3,000—and probably 
close to the $2,000 mark,’ noted 
U.S. marketing officials of another 
Japanese firm who wish anonymity. 
That’s what it will take to crack the 
U.S. market, they say, since many 
IBM-compatible units are edging 
down to that range. -—Larry Waller 


are combined in one package 





Hamburg, West Germany—Seeking 
to overcome the drawbacks of to- 
day’s semiconductor-based pressure 
sensors, designers at Valvo, the com- 
ponents-producing Philips subsidiary 
in this north Germany metropolis, 
have come up with a sensing device 
that combines the sensor proper and 
its output signal processing circuitry 
in the same package. 

The prize for this development ef- 
fort is a Semiconductor pressure sen- 
sor that is highly temperature-stable. 
What’s more, with the trimming 
done by automatic processes during 
device fabrication, the user is spared 
the job of component trimming. 

Another benefit is that the new 
devices are interchangeable without 
the need to individually match them 
to a particular system. Furthermore, 
they lend themselves to mass fabrica- 
tion techniques, “‘and that should re- 
sult in a good cost-performance ra- 
tio,’ points out Walter Conrads, 
sales and marketing manager for 
semiconductor components at Valvo. 

A breed apart. The advantages of 
what Conrads calls second-genera- 
tion pressure sensors set them apart 
from first-generation types. The lat- 
ter come as discrete or separate sen- 
sors whose output is externally pro- 
cessed and, after analog-to-digital 
signal conversion, fed to a micro- 
processor, for example, for further 
‘signal handling. Because of a dis- 
crete sensor’s high temperature de- 
pendence and the tolerance spreads 
in its fabrication, extensive trimming 
by the user is often needed. This can 
be costly, Conrads says. 
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With Valvo’s second-generation 
versions combining the sensor and 
signal processing in the same pack- 
age, the sensor output is operated on 
directly, and good thermal coupling 
is achieved between the sensing and 
the signal-processing parts. The re- 
sult 1s a temperature stability that 
ensures a correlation between pres- 
sure and output voltage of within 
2%, over a range from 0°C to 85°C. 
The devices also have a fast sensor 
reaction time, responding to tempera- 
ture variations in 5 ms. 

Valvo’s second-generation pack- 
ages will come in two versions. One 


will have a monolithic pressure-sens- 
ing resistance bridge placed next to 
the integrated signal-processing cir- 
cultry. The other will have a thin- 
film resistance bridge, on top of 
which is the signal-processing inte- 
grated circuit. 

In both versions, the metal thin- 
film trimming resistors for adjusting 
the offset sensitivity and temperature 
dependence are on top of the IC. 
The latter is a bipolar IC that inte- 
grates a preamplifier, a current limit- 
er, and an output stage, among other 
devices, onto an 8-mm?’ chip. The 
sensor-processing combination is 
housed in a 6-pin package. 

A laser with a 5-um beam diame- 
ter is used to trim the thin-film resis- 
tive elements. Coarse trimming is 
achieved by cutting a slot that is 
transverse to the element, in effect 
narrowing the resistor. Fine trim- 
ming is done by a slot running paral- 
lel with the element’s length. 

While the company is preparing to 
introduce its second-generation pres- 
sure sensors to the market early next 
year, “we are already investigating 
third-generation types,’ Conrads 
says. These will combine not only 
the signal-processing circuits but also 
the analog-to-digital converter in the 
same package. This combination 
would then communicate with the 
microprocessor by way of a digital 
data bus. —John Gosch 


Pressure-sensor market soars 


With its second-generation pressure sensors, Valvo, the Philips components- _ 


making subsidiary in Hamburg, West Germany, is advancing into a market that 


is growing by leaps and bounds. According to market forecasters in the UK and © 


West Germany, worldwide sensor sales will come to pew aan $1 billion and 
$1.2 billion next year. 


In that market, Sertcorcucio: bascd sensors will 1 ley an increasingly 


important role because of their high reliability, sensing accuracy, stability, low 
weight, small dimensions, insensitivity to the environment, and low price. Their 
share of the total sensor market should rise from 5% in 1982, to 20% in 1987, 


and then to 40% in 1992, according to Walter Conrads, sales and marketing 


manager for semiconductor devices at Valvo. 
Although most sensors sold worldwide are of the temperature cersing 


variety, they rank second—behind pressure sensors—in terms of value. This _ 
results from the latter’s higher price and their ability to determine physical — 
parameters other than just pressure—force, for example. Of next year’s _ 
worldwide sensor market, pressure sensors will account for 39%, temperature _ 
sensors for 25%, position and motion sensors for 13%, and other type sensors _ 


for 23%. As for areas of application next year, Conrads says, automobiles © 


should claim a share of 49%, household appliances 27%, measuring and 
control equipment 14%, data and communications equipment 5%, and enter- 
tainment electronics also 5%. —J.G. 
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If your power is critical, :2:22.2,» 


easy-to-read LED display 
will verify all of 


finding your power problems  ¥ 


test diagnostics 


is even more critical. « oprating pro ethig 


When your tests are completed, 
simply close the lid and take the 3600A to 
the next test site . . . across the building, 


across town, or across the country. 
UL-Listed 


Today’s computer systems, delicate 
instruments, and communications systems 
demand clean, pure power to perform 
accurately. The Liebert 3600A is UL-Listed so 
Unfortunately, that kind of  « Hey, you’re assured that it meets the 
power isn’t always there. eS CO - same rigid requirements as the 
Today’s blackouts, brown- nt . a equipment and systems it is 
outs, and power surges can designed to monitor. 
quickly destroy or alter Whether you specify, 
precious data and delicate install, test, or use 
circuits. sensitive electronic 
The Liebert 3600A systems, make cer- 
Power Line Disturbance . tain you can count 
Monitor® (PLDM® ) won’t ‘ 4 on the power you 
stop these problems, but it will \ : use. 
help pinpoint them. Find out more 
It detects disturbances that about the Liebert 
exceed sensitive thresholds and classi- 3600A PLDM. 
fies them by type, magnitude, and Call or write us today. 
duration. The printout tells you when the 
problem occurred so you can compare 
the information with load equipment 
errors, problems, and failures. 























Easy to Use os et eee 
The fully programmable Liebert 3600A . Programmed Power Division 
is extremely easy to set up and use. once a month or less, you won’t have to 48133 Warm Springs Blvd. 
Instructions are located on the inside wade through an entire manual to make Fremont, CA 94539 (800) 538-1770. 
of the unit’s lid and on the operating face certain you set it up correctly. In CA (415) 659-1400 
plate. Even if you use the 3600A only Simply key in your threshold PLDM is a registered trademark of Liebert Corporation. 
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ElectronicsWeek Index 
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YEAR AGO 


1982 
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The ElectronicsWeek Index, a sea- 
sonally adjusted measure of the 
U.S. electronics industry's health, is 
a weighted average of various indi- 
cators. Different indicators will ap- 
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U.S. GENERAL ECONOMIC INDICATORS 


August 1984 


pea 2 
Retail sales ($ billions) 106.232 _ 


July 1984 August 1983 





Average prime rate (%) 


The nearly imperceptible rise in the Electronics- 


Week Index during the latest week reflects the sleepy 
economic situation at summer’s end. The prime rate 
remained at a 13% plateau, retail sales dipped al- 
most 1%, and nationwide, the same number of peo- 
ple working in July were working in August. 


Indicators within the electronics industry also 
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showed signs of weakening. Firms that beefed up 
production payrolls in step with the vigorous expan- 
sion earlier in the year have become more hesitant in 
hiring. Office and computing machine manufacturers, 
after adding to production ranks in hefty increments 
month after month, trimmed their labor force by 0.7% 
in August. 
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IMMEDIATE 
AVAILABILITY OF 
HIGH PERFORMANCE 
(45/55 ns) 16K PROMS 


The 82S191A and 82S191B are high 
performance 16K programmable read-only 
memories that can dramatically increase 
memory access speed in microprocessor 
systems. The new integrated circuits are 
immediately available in volume quantities; 
introduction at this time is expected to 
alleviate shortages in the current market 
for 16K PROMS. The 82S191Aand B have 
a 2K8 bit configuration and are pin- and 
function-compatible with the established 
825191 PROM. However, with a maximum 
address access time (tga) of only 45 ns for 
the 82S191B and 55 ns for the 82S191A, 
the new PROMS are 30 to 40 % faster while 
maintaining the industry standard pin 
organization. Current consumption is 
185 mA maximum. They are made with the 
well established nickel-chromium fuse 
technology and operate from a single 5 V 
power supply with a typical power dissipa- 
tion of 775 mW. The new ICs are supplied 
in24-pin DILs; the Aversions are available 
in 0,6” wide packages and the B versions 
in 0,6” or 0,3” wide packages. Operational 
temperature range is 0 to 75 °C. Military 
versions are also available, designated the 
RB82S191A and RB82S191B, with tag of 
70 ns and 60 ns respectively. The tempera- 
ture range for these versions is —55 to 
125 °C. Volume quantities may be ordered 
immediately in several package and 
temperature range options. 
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AVALANCHE SWITCHING DIODES 





IN SOT-23 


Our established BAX12 high speed planar 
avalanche switching diode is now available 
in three different configurations ina SOT-23 
microminiature package for surface 
mounted assembly. They are the single- 
diode BAS29, the double diode (series 
connected) BAS31, and the double diode 
(common anode) BAS35. The double diode 
types can cut cost and save board space. 
The crystals for the new diodes are taken 
from the same production run as the BAX12 
so that the electrical characteristics are 
identical. The fast switching speed of 50 ns 
makes the diodes suitable for switching 
loads in semi-electronic telephone ex- 
changes. Maximum ratings are: continuous 
reverse voltage 90 V; repetitive peak for- 
ward current600 mA; junction temperature 


150 °C. The devices are supplied on 8 mm 
blister tape. They are part of a continuing 
program to introduce SMA versions of 
standard Philips diode ranges. 
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1300 nm LASER FOR LONG-DISTANCE GLASS-FIBRE COMMUNICATIONS 


A new 1300 nm InGaAsP laser is available 
with two different fibre pigtails; the 502 CQF 
with multi-mode graded index fibre (50 4m) 
and the 503CQF with single-mode fibre 
(64m). The two buried heterojunction 
devices are specifically designed for long- 
distance, high-speed optical fibre com- 
munications and data transmission at rates 
up to560 Mbits. Thanks to a unique adjust- 
able coupling method, the laser/fibre 


coupling efficiency is high - up to 80% for 
the 502CQF and 50% for the 503CQF - 
ensuring good optical stability over an 
operating temperature range from 0 to 60°C. 
The efficiency of the complete communi- 
cation system is further enhanced by the 
low fibre attenuation at 1300 nm. The lasers 
have a low threshold current of typically 
25 mA (40 mA max.) and operate at fibre 
output power levels of 3 mW (for the 


502CQF) and 2 mW (for the 503CQF).Both 
devices have a fast responding photodiode 
optically coupled to the rear face of the 
laser to monitor the radiant output power. 
The lasers are mounted in a modified SOT- 
148 hermetically sealed encapsulation. 
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LCD DRIVER WITH 
PC BUS INTERFACE 
CUTS COST AND 
COMPLEXITY. 


The PCF8577 isa 

CMOS silicon gate 

LCD driver designed 
_ todrive up to 

32 segments 
directly or 64 segments in duplex mode. 
The two-line |?C bus interface substantially 
reduces the number of interconnections 
required in remote displays. In addition, 
the pinning is optimized for single plane 
wiring thus allowing the use of a single- 
sided PCB which further reduces comple- 
xityand cuts assembly costs. The PCF8577 
is for general display applications especi- 
ally in dashboard panels, instruments and 
telephones, or alternatively for use as an 
I?C bus output expander. For systems with 
several PCF8577s, bus traffic is kept to a 
minimum by automatic address incremen- 
ting across sub-address boundaries. In 
the direct drive mode traffic is further mini- 
mized by display memory switching. The 
programmable addressing of the PCF8577 
allows a maximum of 8 directly-driven LCD 
drivers to be connected to an |?C bus- 
based system, thus giving a total of 256 
display segments. The operating supply 
voltage range of the IC is 25 Vto9 V 
depending on the voltage level of the LCD. 
For the I?C bus there are independentfixed 
voltage levels of 0,8 V (input LOW) and 2,0 V 
(inpbut HIGH). The maximum current 
consumption at 9,0 V with no external load 
is 250 1 A when the bus is operating, and 
904 A max. without bus traffic (no external 
load). When the power is switched on, a 
power-on reset circuit blanks out all the 
segments until data is received by the IC. 
The new IC is available in two versions: the 
PCF 8577 in a plastic, 40-lead DIL, SOT- 
129; and the PCF8577T inaplastic, 40-lead 
SO mini package, VSO-40. 





CIRCLE 253 ON READER SERVICE CARD 


Two new additions to our range of hf. 
power transistors for communications 
equipment, the BLW97 and BLW99, are 


resistance stabilised to guarantee good 


performance even under severe load mis- 
match conditions. The transistors are 
supplied in matched current gain (hFE) 
groups to ensure minimum harmonic 
distortion. The BLW97 has an outstanding 
output power of 175 W; itis ahigher power, 
28 V version of the BLW96. The newdevice 
is designed for s.s.b. operation in class A, 


28 0,1 
ieee. to 


#628 175 
16-28 80 





The r.f. performance of the transistors in the 
class AB mode atan ambient temperature 
of 25°C is shown in the table above. 





VERY RUGGED HF POWER TRANSISTORS 


TS >40 
125 = 35 








AB and B power amplifiers in civil and 
military transmitting equipment. The 
BLW99 is a12,5 V, 80 W transistor ideal for 
use in high power hand-held or mobile 
radio sets. It is also intended for the s.s.b. 
mode of operation, in class AB and B 
linear amplifiers. The BLW99 was deve- 
loped from the well established BLX15 
h.f/v.h.f. power transistor. The BLW97 and 
BLW99 are supplied in a 4-lead flange 
envelope with a ceramic cap; all leads are 
isolated from the flange. 


Gp Efficiency 


dB % 


= <30 
< -24 


< -30 
< -24 


*|ntermodulation distortion levels. 


CIRCLE 254 ON READER SERVICE CARD 





AXIALLY-WIRED SUPPRESSION BEADS 


Our latest interference suppression beads 
are axially wired so that they can be auto- 
matically mounted on PCBs by standard 
automatic insertion machines. The beads 
are manufactured in Ferroxcube grade 
3S2, ideal for the suppression of unwanted 
frequencies in the 20 to 300 MHz range. 
Main applications are in power supplies, 
computers, and radio and television 
receivers (they can replace wire bridges in 
digital TV sets), as well as in automotive 
and domestic equipment. The beads have 


at 50 MHz. The beads which measure 
6mmx3,5 mm are supplied taped together 
on spools according to l|EC286 part1. The 
axial wire is tinned copper. Minimum 
impedances at different frequencies are: 


Frequency(MHz) 1 3 10 30 100 300 
Impedance(Q) 518 48 70 80 65 


Samples are available now, volume quan- 
tities.can be delivered 3 or 4 months after 
receipt of the order. 
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All-new MiL-compatible 600 Series 
and broadly expanded 700 Series connectors 


Fujitsu’s remarkably large lineup of connectors is now even bigger than before. To meet a 
wider range of needs, we added a new 600 Series of connectors dimensionally compatible to MIL 
Standards, plus a greater choice of D-type and ribbon-type flat cable connectors in the 700 Series 
for use in office automation equipment. Of course, we still 
offer you our full catalogue of headers, mini-headers, DIP 
sockets, IDC plugs, card edge connectors and just about 
any other kind of connector you could possibly need. In 
over 1,000 types and variations. More than ever before, 
and more than anyone else. 





U-contacts for stable cable connections 


Easy connection with simple tool : D-type connectors (FCN-770) FCN-600 Series 
Strong vibration and shock-resistant lock mechanism Ribbon-type connectors (FCN-780) 


PTB resin for improved resistance to cleaners 
Solderl tacts t | ti ith wid f 
ee ee ah ee ITT 


wire materials 
FUJITSU 
Fujitsu Component Europe, B.V. HAN 


Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748 Telex: 11966 FUJCE NL 


Fujitsu Limited (Components Marketing) 
18 Mori Bldg., 3-13, Toranomon 2-chome, Minato-ku, Tokyo 105, Japan Phone: (03) 502-0161 Telex: 2224361 FT TOR J 
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NTIA CHIEF DAVID MARKEY 


TAKES ON THE TOUGH OPPOSITION 





Washington, D.C. 
Dp J. Markey doesn’t mind 
confrontation. As an Assistant 
Secretary of Commerce and head of 
the National Telecommunications & 
Information Administration, he often 
gets grilled by Congressman Tim 
Wirth (D., Colo.), chairman of the 
House subcommittee on telecom- 
munications. 

At the Federal Communications 
Commission, he is often pitted 
against private interests in his role as 
defender of the government’s view on 
spectrum use and management. And 
he is currently at odds with the De- 
partment of Justice over the issue of 
how the recently divested Bell oper- 
ating companies should be regulated. 

“Confrontation is how the govern- 
ment works,” says Markey, a 44- 
year-old native of Frederick, Md., 
| who got started 17 years ago in the 
Maryland state government. In 1974, 
he moved into the national arena by 
taking a seven-year stint as vice pres- 
ident of congressional relations for 
the influential National Association 
of Broadcasters. 

From there, he went to Capitol 
Hill to serve as chief of staff to Sen. 
Frank Murkowski of Alaska. Before 
his appointment as NTIA adminis- 
trator in 1983, Markey gained an in- 
sider’s view of the FCC as special 
adviser to Chairman Mark Fowler. 

No wonder politics doesn’t ruffle 
him. “I just get a good night’s sleep 
and take each day at a time.” 

A lawyer by training, Markey 
heads an agency known mostly for 
its production of technical treatises, 
but increasingly recognized as a 
prime mover in setting government 
telecommunications policy. Stripping 
away regulation, encouraging compe- 
tition, and expediting the introduc- 
tion of new technologies is the es- 
sence of that policy, he says. 

Along with the FCC and Depart- 
ment of State, NTIA is working on 
what Markey describes as the “most 
critical telecom issue today’’—the 


question of whether the U.S. should 
allow private satellite systems to 
compete with the global network of 
the International Telecommunica- 
tions Satellite Organization. Though 
the Reagan Administration has not 
yet disclosed its position, Markey 
hints that the alternative systems will 
be allowed to fly, albeit under some 
restrictions. 








Domestically, Markey is most con- 
cerned with having the FCC put an 
end to uncertainty over access 
charges, the fees consumers and busi- 
nesses must pay to hook into local 
telephone exchanges. Second to his 
heart is resolving the legal questions 
surrounding the activities of the new- 
ly spun-off Bell operating companies. 

“The BOCs are large and talented 
companies that should be able to of- 
fer the public more than just basic 
telephone service,’’ he insists. Hence, 
Markey has taken on the Justice De- 
partment to get it to lift restrictions 
on the commercial ventures that 
BOCs can branch into. 

Turning to NTIA’s technical mis- 
sion, Markey says his agency is wor- 
ried about depletion of available ra- 
dio frequencies. “Simply put, we are 
running out of spectrum and the 
only solution is for users to employ 
more efficient technologies like nar- 
rowband fm and amplitude-compan- 
dored single sideband,” he says. 

The Washington veteran doesn’t 
expect to see much progress made 
until Congress gets involved. “The 
way it works around here, some con- 
gressional district will have to raise 
the roof because it can’t obtain ac- 
cess to spectrum it wants for a new 
service,” he says. —Karen Berney 


Man in the middle. As national telecom- 
munications czar, David J. Markey has to deal 
with problems brought about by rapidly 
changing technologies. 


With Thomson besieged, Zanni came, 
saw the problems, and conquered them 


Paris 

he man brought in to whip the 

sales activity of a going, though 
flagging, semiconductor operation 
into shape might be assumed to 
make extensive = organizational 
changes. But when Carlo Zanni took 
over aS commercial director at the 


Thomson Semiconducteurs Division 
of Thomson-CSF two years ago, the 
task was even more daunting: he vir- 
tually had to start from scratch. 

No one at Thomson, least of all 
Zanni, hides the fact that the semi- 
conductor group in the past suffered 
constant, massive losses as a result of 
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both poor production and a weak 
sales force. According to Zannt’s 
analysis, the flaw on the sales side 
was basically one of poor orientation, 
so his first move was to impose a 
clearer sense of direction. 

“What I’ve done is really quite 
classic, in that we now have a sales 
organization that is specific to semi- 
conductors,” he explains. “In the 
past, Thomson had a single organiza- 
tion for the entire components divi- 
sion, and there is simply no way that 
salesmen can be sufficiently knowl- 
edgeable to provide the kind of tech- 
nical support that a customer needs 
in subjects as diverse as the integrat- 








ed circuits, the discretes, the elec- 
tronic tubes, and the crystals, fer- 
rites, and capacitors that Thomson 
supplies.” 

Zanni, 46, came to Thomson from 
Texas Instruments (France), where 
he began as a field service engineer. 
He worked his way up to sales man- 
ager and strategic planning manager 
for the semiconductor division before 
taking over as sales and marketing 
manager for the Consumer Products 
Division. 

Already, Zanni’s reorganization is 
bearing fruit. Last year, sales jumped 
an impressive 53%, just over double 
the figure for world market growth. 
And this year the 
turnover will rocket 
another 67%, against 
an estimated 40% for 
the world market. 
Such performance, he 
says with visible pride, 
puts his team at the 
level of the sales forces 
of the best U.S. semi- 
conductor houses. 

—Robert T. Gallagher 


Boosts business. Carlo 
Zanni’s refurbished sales 
force will boost Thomson’s 
semiconductor turnover 
nearly 70% this year. 


Deverse is positioning IMI 
for coming gate-array boom 
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Santa Clara, Calif. 

esponding to the market for cus- 
tom integrated circuits in 1974, 
International Microcircuits Inc.—led 
by founder and president Frank De- 
verse, one of the fathers of the gate 
array—conceived a chip called the 
master slice. That was 800 CMOS 
gate-array designs ago, and now IMI 
is waiting to pounce on a full-blown 
gate-array market, which Deverse ex- 
pects will reach between $5 billion 
and $20 billion in 1990. 

“There will be room for half a 
dozen billion-dollar |§ companies 
then,” says Deverse, who 1s position- 
ing his firm to grab a substantial por- 
tion of the pie. As part of its plan to 





Cashing in. A father of the gate array, Frank 


Deverse expects to get a billion-dollar hunk of 
that now-maturing market. 





achieve an annual growth rate of 
40% to 50%, IMI, with yearly sales 
of $16 million, is seeking an initial 
$8 million funding from corporate 
and institutional investors. 

“We will probably go public as 
soon as our company and the market 
merit it—in ’85 or ’86,’’ Deverse 
says. The firm, which did 148 gate- 
array integrations in 1983, has added 
sales representatives in Germany, It- 
aly, India, Brazil, and South Korea 
for its custom and standard gate-ar- 
ray lines, bringing its total of interna- 
tional outlets to 19. IMI also has 
design centers in Italy, the UK, and 
France, where customers can partici- 
pate in design. To help him handle 
the increased workload, Deverse. re- 
cently reorganized his staff and made 
three of his employees vice presi- 
dents—for marketing, operations, 
and international operations. 

Tens of thousands. Of the firm’s 
business, 20% is 4,000-gate, military- 
screened, multilayer gate arrays, of 
which the company says it has 
shipped tens of thousands. ““The best 
way to integrate multifunctions—log- 
ic, memory, and other functions—is 
through standard cells,” Deverse 
says, adding that he expects the com- 
pany’s business in this area will grow 
from 3% of revenues to 60% by the 
end of the decade . 

The 47-year-old Deverse holds 
over 20 patents, most relating to 
semiconductor processing. He is the 
pioneer of hexamethyldysalazane, or 
HMDS, a photoresist precoat used 
on wafers. Other patents relate to en- 
hancing photoresist and to metal- 
etching techniques. 

A 21-year veteran of the semicon- 
ductor industry, Deverse has held en- 
gineering and management positions 
at Fairchild Semiconductor Inc. 
(now Fairchild Camera and Instru- 
ment Corp.), Mountain View, Calif., 
and IBM Corp., Armonk, N.Y. He 
received his bachelor’s degree in 
chemistry from Duquesne Universi- 
ty, in Pittsburgh. 

IMI is the oldest gate-array manu- 
facturer in the US. selling to outside 
customers, according to Deverse, 
who says his firm also pioneered 
multilayer interconnection and sili- 
con-gate CMOS, which have helped 
to increase density and speed. Re- 
garding IMI’s early commitment to 
CMOS, he says, “In hindsight, it was 
a helluva decision.’’—Steve Haggerty 
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CONNECTOR TECHNOLOGY: 
AN UPDATE FOR DESIGNERS 


Although they are competitors, the 
connector manufacturers who have 
contributed to this special section 
would all readily agree on one point: 
the more a customer knows about 
connectors, the better it is for the 
manufacturer. In that spirit, this report 
will review the basic connector types, 
examine a number of today’s critical 
issues in connector and termination 
technology, and provide some basic 
guidelines for making a selection. 
Sprinkled throughout are a number of 


new and innovative product offerings. 
System designers are offered not 
only a wide variety of connector 
suppliers from which to choose but a 
wide variety of connector types or 
connection systems. For example, 
cable connectors are used to make 
connections between a cable and 
electronic and electrical equipment, 
machines, panels, printed-circuit 
boards, and another cable. The fixed 
cable connector is used for attachment 
to a rigid surface, while a free cable 
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Most D subminiature connectors for IDC cable typically are not suited to high-density 
packaging applications, but Symbex Corp.’s line of D terminators have a low overall front-to- 
back connector profile, measuring as much as %-in. shorter than competing connectors. 
Strain relief on the Chico, Calif., firm’s connectors is integral. 


[Circle 440] 





connector mates with the cable. 

Rack and panel connectors are fixed 
connectors that provide electrical 
connection between a unit and its 
mounting rack. An alignment device 
usually provided insures correct mating. 

There are two basic types of pc- 
board connectors: the edge connector 
and the two-piece connector. A one- 
piece receptacle, the edge connector 
contains female contacts that link with 
the male contacts that are printed or 
etched on the edge of a board. Two- 
piece connectors consist of a mating 
member permanently attached to the 
board and another member connected 
to the equipment. Board thickness, 
contact spacing, board or slot length, 
and contact styles are some of the 
design elements that must be 
considered carefully with this type of 
connector. 


The International Scene 

With the seemingly unending push 
toward greater packaging densities, the 
card edge connector—limited to 20 
contacts per inch of board space—is 
giving way to the two-piece box and pin 
connector. The most widely recognized 
two-piece box and pin connector 
system is manufactured to DIN 41612 
standards. As the standard connector 
in Europe for some 15 years, it is being 
churned out by most major connector 
companies. 

In fact, the DIN 41612 system is the 
only box and pin connector that 
provides dependable form, fit, and 
function interchangeability from one 
manufacturer to another. This situation 
has contributed to this type’s popularity 
in the U.S. The market for this 
connector should continue to flourish, 
as at least two major bus systems have 
specified the DIN 41612 standard as 
the pc-board interface. 

Traditional DIN specifications call for 
the receptacle connector to be 


The cover photograph is courtesy of 
H&T Components Inc. 
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mounted on the backplane and the 
right-angle 0.025-in.2 pin connector to 
be mounted on the module card. 
Inverse DIN connectors reverse the 
male-female role of the connectors, 
placing the receptacle connector of 
right-angle configuration on the module 
card and the 0.025-in.2 male connector 
perpendicular on the backplane. These 
inverse connectors also allow the user 
to take full advantage of its repairability 
features. 

Standard DIN connectors placed end 
to end on minimum 3.750-in. center 
lines provide a connector density of 28 
pins per inch of pc-board edge. Placing 
as many as four of these connectors 
end to end, the maximum overall pin 
count that can be achieved is 384 pins 
per board. Custom designs currently on 
the drawing board and a few that are 
already being delivered are calling for 
more than 600 pins on one board. This 





This surface-mountable connector from 
Elfab Corp., Dallas, Texas replaces the 
traditional printed-circuit-board gold fingers 
and reduces cost. The Finger-Pac 
connector simply installs on the board’s 
edge, soldering onto the soldered-plated, 
etched pads, and mates with the card’s 
existing edge connectors. [Circle 442] 
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is accomplished by implementing not 
three, but four rows of contacts on a 
continuous 100-by-100-in. grid spacing. 


Working with Coax 

The coaxial connector’s primary job, 
quite simply, is to attach and decouple 
coaxial cable. To do this, the connector 
system must be electrically and 
physically similar to the cable. Key 
evaluation criteria used in choosing a 
suitable connector include physical 
size, electrical characteristics, coupling 
method, termination mode, and cost. 


Used for interconnecting instruments, these 
IEEE-488-bus cable assemblies from 
Amphenol Products, Oak Brook, Ill., feature 
double-shielded cable, plus additional 
shielding around inner layers to minimize 
crosstalk between control and data lines. 
The connectors have a die-cast nickel- 
plated aluminum shell. [Circle 441] 





Coaxial connectors generally are 
classified into four categories 
according to their size: subminiature for 
use with cables up to 0.150 in. in 
outside diameter; miniature for 0.150- 
to-0.350-in. cables; medium for 0.350- 
to-0.600-in. cables; and larger. Critical 
electrical characteristics are matched 
impedance and voltage. Unfortunately, 
these characteristics are incompatible, 
and so a user must make performance 
tradeoffs. 

Coupling types for all of these 
connector types include bayonet, 
threaded, and quick disconnect. The 
bayonet type offers speed but 
generates electrical noise in the circuit 
if it is subjected to vibration. The oldest 
and most widely used with low-cost 
connectors, threaded couplers make a 
more positive contact than the other 
two types. However, they tend to 
loosen with shock and vibration, and 
they take longer to connect and 
disconnect. Push-on, or quick- 
disconnect couplings are ideal for 
frequent matings and unmatings and 
where space is at a premium but not 
necessarily if excessive movement or 





ts OME C TORS EEE ee 


SPECIAL ADVERTISING SECTION 


necessarily if excessive movement or 
vibration will occur. _ 

Data links using optically transparent 
fibers are a rapidly developing field. 
Fiber-optic connectors must link fiber 
cables to active devices such as light- 
emitting diodes or photodiodes. There 
are three basic classes: bundle, single- 
fiber, and hybrid. 

Bundle connectors terminate fiber- 
optic cables that may contain many 
fibers carrying a single message and 
terminating in a single ferrule. These 
connectors can be single- or multiple- 
channel and are best suited for 
systems with cable runs that do not 
exceed 330 ft and require stable 
connections for analog data transfer. 

Single-fiber connectors link individual 
fibers with other individual fibers. They 
typically are used in data systems with 
greater than 330-ft runs using digital 
data transmission. 

Lastly, hybrid connectors are 
composed of both fiber-optic ferrules 
and electrical contacts to connect a 
combination of fiber-optic and electrical 
cable simultaneously. They are used in 
systems in which both optical and 
electrical transmission is required. 


New Technologies 

Electronics technology is advancing 
rapidly, being pushed by a number of 
concerns, an important one being 
conserving space. In some cases, this 
has led to the replacement of 
traditional connector systems with new 
technologies that must be accepted 
now as interconnection systems. 

Chief among these is surface- 
mounting technology and the role of 
conductive elastomers. Conductive 
coatings, paints, inks, and compounds 
are finding increasing use as 
connectors. Many organic materials 
can be made conductive by blending 
them with the proper fillers. Gold, 
palladium, platinum, silver, and lower- 
cost metals are typical fillers. Other 
fillers include nickel, tin, zinc, and 
conductive oxides. 

For use in burn-in tests and the like, 
test sockets are an important variant 
on the connector theme. The test 
socket consists of an insulator body 
and electrical contacts. The body 
materials vary considerably, depending 


on the environment in which the socket 
will be used. 

Since a test socket must withstand 
repeated use, the basic contact design 
and plating are more rugged than those 
of a production socket body. Several 
important factors that every test socket 
user should remember are: 

m Low leakage, crosstalk, and 
Capacitive effect between contacts 
must be considered at switching- 
speed frequencies. 

m At signal-level voltages and 
amperages, the resistance of the 
entire contact length must be included 
in the resistance of the test circuitry. 

m The socket’s inherent resistance, 
plus film resistance, tend to increase 
as the contacts wear and are 
subjected to repeated burn-in cycles. 
A moderate typical force of the test 
socket contact against the device lead 
is provided. These forces, on the 
order of 35 to 50 g, usually are 
enough to break through and 


counteract any film resistance. 


m A periodic replacement program 
should be introduced, as sockets 
eventually wear down after a number 
of burn-in tests. 

Whatever the type of connector, a 
number of concerns—controlling 
electromagnetic and radio-frequency 
interference, the choice of a material 
for the contact surface, and 
terminating techniques—are universal 
to all. 


Controlling emi/rfi 

The bane of design engineers from 
the first days of radio onward, 
controlling emi and rfi is tougher than 
ever with the Federal Communications 
Commission’s latest set of regulations, 
Docket 20780, which sets limits on 
electromagnetic and rf emissions from 
computing devices. Moreover, the 
FCC’s definition of computing devices 
is intentionally broad, including 
equipment used for computing, 
recording, storing, and transferring of 
information. Surprisingly, consumer 
goods like electronic games and 
digital telephones fall into this 
category. 

Generally, the regulation covers any 
piece of electronic equipment that 
uses or generates pulses (data or 


timing) that are higher than 10 kHz. 
Since the timing clocks of most digital 
systems are set much higher than this, 
all of them are subject to Docket 
20780 regulation. 

Since emissions are relative, emi 
and rfi depends on what is present in 
a system to begin with. While shielding 
techniques may work in one system, 
they may be less effective in another 
that has different electrical 
characteristics. To effectively control 
emissions, many factors must be 
considered, including the electronic 
packages and their envelopes, chassis 
and system grounding, connectors, 
cables, and the interfaces between all 
these parts. 

Laboratory and field testing have 
shown interconnecting cabling to be a 





No soldering is required to terminate this 
series of radio-frequency connectors to 
high-frequency triaxial or twin-axial cables. 
Crimpable bayonet-lock couplings from 
Amp Inc., Harrisburg, Pa., provide rugged, 
low-noise quick connect/disconnect action 
over a 500-cycle life and display a 100-Ib 
coupling retention. [Circle 443] 
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“And most ____ _connectors 
are 3M compatible’ 





— Advertisement in 
=} On 8 510) | Om 1010) 910 On Ee 
June 8, 1982 


« _.total compatibility with 3M... 


— Advertisement in 

=] Ong 10) | (On \e1,.@ Nel 1c) 
AND PRODUCTION, 

April, 1982 


“They interchange with 3M... 


— Advertisement in 
ELECTRONIC BUYER'S NEWS, 
February 2, 1982 
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TABLE 1: CONTACT PLATING CHARACTERISTICS 


General- purpose plating for power contacts. Shelf life is poor. _ 
_ Will tarnish when exposed to atmosphere, and contact resistance — 
will increase. Problem with low-level circuits. 


~ Excellent conductor, very stable material. Hard gold platings — | 
good for repeated insertions. Lg low contact resistance and 
excellent corrosion resistance. 


Excellent corrosion resistance, fair conductivity. Geely 
used as an undercoat where high temperatures would cause 
migration of silver through gold. Must be proper! controlled 
during plating to insure that plating does not a os 
crimping. Good wear resistance. _ 


Used where exceptional wearing charesa di are ane. 


Lower conductivity than gold or silver. Ont 
increase in resistance can be tolerated. Very hi 


films; ‘the 


Forms cold-welding joint under pressure, gor ; 
: excellent solderability, low cost, poor wire r 


Good for dry-circuit applications, low conte 
__ moderate corrosion resistance. Not usuall; 


Good for repeated insertions and excelle \t corrosion resistance. 


Maximum wear resistance, high-temperature operation. Has 
higher contact resistance than other plati 





SOURCE: THE ELECTRONI , CC 


major source of emissions and, 
therefore, a worthwhile area of 
exploration. Quite often, the cable 
assemblies that link the parts of a 
system emit more radiation than the 
equipment itself. 

The need for shielded cabling has 
generated much interest in the 
development of compatible shielded 
connectors. Military-style shielded 
connectors are readily available for all 
types of uses, and their shielding 
effectiveness is well documented. 
These connectors are expensive and 
typically exceed the shielding 
effectiveness of commercial shielded 
cable. 

Since a system’s control of emi and 
rfi is only as good as its weakest 
component, over-designed shielded 
connectors add nothing but cost. 
Designers of electronic equipment for 
competitive markets require a low-cost 
shielded connector that matches the 
performance characteristics of 
commercial shielded cable. 


Contact Materials 

Attempts to replace gold on 
electrical connector contacts have 
been made primarily to relieve 
economic pressures caused by the 
usually high and always volatile price 
of this material. At the same time, 
engineers would like to retain all of the 
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functional advantages of gold as an 
electrical-contact surface. 

One solution is not replacement, but 
gold preservation programs. For 
example, gold plating has been limited 
to the small, functional contact areas 
only. Thus, selective plating 
techniques eliminate gold from regions 
not actually involved in the contact 
function. And in the regions where 
gold is still required, the use of the 
latest plating techniques has resulted 
in a reduction of plating thickness. 

Unfortunately, the attempt to 
replace gold completely has not been 
as successful. Although nonnoble 
metals and alloys, such as tin and tin- 
lead, have been found useful for some 
applications, no way has been found 
to make them perform like gold. Other 
precious metals—silver and 
palladium—have been extensively 
studied, but still fall far short of the 
gold performance standard. 

Gold, palladium, platinum, and 
indium are relatively resistant to 
environmental exposure. Silver is 
resistant to oxidation, but is subject to. 
to sulfide buildup. Copper, nickel, 
tungsten, molybdenum, and brass are 
subject to oxidation and other forms of 
environmental attack. 

Pure tin plating on interconnections 
can spontaneously grow thin metal 
filaments (commonly called whiskers) 


crystal, pure metallic outgrowths can 
grow to sufficient length to short-circuit 
adjacent low-voltage circuit paths. Also, 
broken whiskers can result in bridging. 

Whisker growth relieves the state of 
internal deposit stress by induced 
recrystallization in the form of 
unidirectional outgrowth, rather than 
internal grain growth. A most effective 
means of eliminating tin whisker growth 
on contacts is the use of a tin-alloy 
plate. 

For low-voltage and low-current 
applications, gold remains the primary 
cover metal because it resists 
corrosion and film formation and 
maintains low surface contact 
resistance. Platinum, palladium, and 
silver offer similar properties. Other 
substitutes for gold include bright tin- 
lead and bright acid tin. Table 1 gives 
a rundown of plating materials and their 
characteristics. 

As a result of extensive research and 
practical experience in which several 
hundred million contacts have been in 
use since 1977, a third alternative 
comes very close to achieving both 
objectives. This contact surfacing 
technique—called Amp-Duragold 
plating by its developer Amp Inc., 
Harrisburg, Pa.—consists of a special 
layered composite coating. It is a thin 
gold plating, applied over a special 
palladium electroplate, which in turn, is 
applied over a nickel barrier underplate. 
This system retains the ideal gold 
contact surface, with very cost- 
effective use of precious metals, the 
company claims. 


Contact Termination 

Anyone who has struggled with 
stripping the insulation from a wire in 
hooking up a car stereo or changing a 
lighting fixture can appreciate the 
desire for quick and sure joining, or 
terminating, as it is called in the trade. 
A connector can be joined to its wire or 
cable by a number of means: soldering, 
wire wrapping, crimping, metal-to-metal 
contact resulting from the physical 
displacement of insulation, and 
welding. Each technique has benefits 
and drawbacks, and in choosing a 
termination system, a user must make 
trade-offs. Table 2 unfolds the 
strengths and weaknesses of many of 
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Designed Into Every 
Welcon Connector 


For over 20 years Wells has been manufacturing 
interconnection devices. The semiconductor in- 
dustry recognizes them as the producer of quality 
burn-in/test sockets used in the testing of IC devices. 
Their sockets, subjected to extreme temperatures 
over extended periods of time, withstand thousands 
of insertion/withdrawal cycles. Innovative designs 
coupled with a reputation for quality has made Wells 
the leader in burn-in/test sockets. 

This high regard for quality is also evident in 
Welcon card edge and D-subminiature connectors. 
You'll find a strengthening rib in the tail of the D- 
subminiature that serves as a built-in heat sink to pre- 
vent solder wicking and assures excellent contact 
alignment. Plus a 45° chamfer on the face edge for 





"Visit us at Wescon, Booths 2693&2695" 


mating ease, a large cavity lead-in and the metal shell 
version consisting of one-piece construction. Stan- 
dard features not found on most D-sub connectors. 

The card edge connectors on .156” x .188” spac- 
ing have been specially tailored toward the telecom- 
munications industry. Low contact resistance, easy 
board insertion and shorting contacts are just a few 
of the features designed into this connector to give 
you maximum reliability. The same holds true for the 
card edge on .100” x .200” spacing—guaranteed high 
performance. 

If quality is one of your primary concerns, then 
Welcon connectors are your right choice. Quality 
... synonymous with Welcon sockets... continues 
in Welcon connectors. 


WELLS ELECTRONICS, INC. 
1701 S. MAIN ST., SOUTH BEND, IN 46613, U.S.A. 219-287-5941 
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These D subminiature connectors, from Belden Electronic Wire and Cable of Geneva, Ill., 
are now available with 9, 15, and 37 contacts, in addition to the original 25-position 
connector. The nine-position connector can be used for applications involving RS-422 
interfaces, and the 37-position model for RS-449 and RS-422 interfaces. [Circle 444] 
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the termination techniques. 

For permanent connections, the 
most common method is soldering, in 
which a molten alloy melts the metals 
so they bond together. In choosing 
soldering, a designer must consider 
metallic continuity between the solder 
material and the surfaces that are 
soldered. In a good joint, solder and 
base-metal atoms mix to form an 
intermetallic layer, which is not too 
thick but attains the desired strength. 
Both wave soldering and its variants 
and reflow soldering are the two most 
popularly used soldering techniques. 


Wrapping the Wire 

A wire-wrapped connection is formed 
by tightly wrapping a bare, ductile 
metallic conductor around a hard, 
prism-like post. The lack of perfect 
ductillity in the wire results in an 
unsymmetrical contact area: the 
section following the direction of the 
wrap exceeds that on the leading side 
of the wrap. 

Wrapped connections can be made 
with portable electrical tools or 
stationary machines. Insulation is 
removed from the wire, which is 
inserted in a slot of the wrapping bit 
with its insulation butted against the bit 
face. The wire is positioned over the 
terminal to be wrapped. The tool is 
activated and the connection made. 

Tools are also available to check the 
strength of wrapped electrical 
connections. They grip the wrapped 
wire and pull the wire off the terminal 
under controlled force. The amount of 
force necessary to cause a failure is 
registered on a dial. This method is 
used to check the performance of 
wrapping tools to assure an adequate 
electrical and mechanical connection. 

Another form of a permanent 
connection, a crimp termination, is 
made by a metal sleeve secured to a 





Available in straight and right-angle header 
designs, these D subminiature planar filter 
connectors from Du Pont Co.’s Berg 
Electronics unit, Camp Hill, Pa., offer a cost- 
effective solution to limit electromagnetic 
interference radiation from computer I/O 
cables. The planar filter is an alternative to 
costly tubular filters. [Circle 445] 
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Designed to lower a customer’s cost 
through mass termination, the 8676 
connector mates with 0.025-in. pins and all 
the other dual-row headers from Molex Inc., 
Lisle, Ill. The connector’s dual beam contact 
is selectively plated tin over copper or gold 
over nickel in the critical area and tin in the 
insulation displacement area. [Circle 447] 


conductor by crimping it with pliers, 
presses, special tools, or automated 
crimping machines. Splices (joined 
wire), terminals (metal tabs), and 
multicontact connectors are typical 
terminating devices that are attached 
by the crimping technique. 

Simpler designs of splices and 
terminals are available in continuous 
strips for automatic machine operation. 
Some have barrels or walls with sharp 
serrations or grooves on the inside. — 
These sharp edges, perpendicular to 
the axis of the wire, pierce or strip the 
insulation from the wire when the barrel 
is crimped. The conductor metal is 
forced into the serrations to establish 
intimate contact and a strong uniform 
joint. Solid or stranded conductors can 
be connected by this method. 

A termination technique similar to 
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The series 420 and 423 D subminiature connectors from Wells Electronics Inc. of South Bend, Ind., come in two styles: the series 420 are 
all plastic with a 0.590-in. footprint, while the series 423 are metal versions with a 0.318-in. footprint. [Circle 446] 
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AMP shielded 
ribbon cable connectors. 


EMC retrofit, 
without board redesign. 





Now designers facing FCC Docket 20780 requirements have 
two ways to go. 


Redesign your pc boards to accommodate shielded headers. 


Or keep your present board design and headers, and use 
AMP shielded ribbon cable connectors. 


On the board, a one-piece metal shield snaps onto the universal header 
you're using. At the cable, a specially-sized AMP-LATCH connector with 
metal shell crimps to the cable shield. No soldering is required. 


And the cable half fits the board half perfectly. 


AMP has other shielding solutions, too, including shielded 
subminiature Ds (that fit existing metal-shell headers) and evena 
shielded feed-through assembly for ribbon cable passing 
through a panel cutout. 

All ways to help you turn redesign time into new-design time. 
All ways to get you back to the business of productivity. 


From AMP. 












CIRCLE 
NUMBER 


125 





For complete details, call the AMP-LATCH Information Desk 
at (717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 





EWE means productivity. 


Subminiature _D Connectors Standard AMP-LATCH Connectors 
¢ Mates with existing metal-body ¢ Styles, shapes and configurations to 
subminiature D headers. fillany need. 


e Metal shield fits over standard AMP 
subminiature D cable connector. 


AMP and AMP-LATCH are trademarks of AMP incorporated. 
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crimping, insulation displacement is the 
latest development in the search for 
labor savings and lower costs. Most 
types of these connectors, called IDCs, 
require no previous removal of the 
insulation from the cable before 
assembly, because the contacts pierce 
and displace the insulation as the 
assembly tool wedges each conductor 
home into each contact clevis. Nearly 
all IDCs consist of two major 
components: a base to match the ribs 
of the flat cable that it will grip after 
assembly and a body that contains the 
insulation-displacing contacts. 

The usual three-step procedure 
begins with laying the ribs of the 
correctly trimmed cable into the 
grooves of the base of the 
prepositioned fixture. Next, the worker 
places the body on top of the two 
guides molded into the base. In the 
final step, the operator actuates the 
crimping fixture to force the contacts to 
pierce and strip the insulation and 
clamp the conductors. At the same 
| Pocibie insulation entraoment time, the cable insulation is squeezed 
. Usually 0.100-in. minimum center-to-center contact spacing tight and permanently held between 
: 0.050-in. single-layer center-to-center contact spacing the connector base and body. 

. Maximum joint interface ; 

_ Alloy material required for bond A number of vendors have their own 
Subject to die wear for each line termination versions of the technique: In such 
oe eS versions, the contact looks different, 
but it performs the same insulation 
displacement and wire-gripping 
function. 

Welding, which is a continuous 
application of thermal energy, and 
energy-pulse bonding (EPB), which 
uses mechanical and thermal energy in 
the form of a single unified pulse, both 
join metals through diffusion bonding. A 
weld may be made by pushing two 
mating surfaces together and 
stretching them to fracture any oxide 
layers and to allow the metals to flow. 
Another way is by electrode pressure 
forcing the mating surfaces together, 
with heat melting the materials at the 
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SOURCE: THE ELECTRONIC CONNECTOR STUDY GROUP INC. 








These two half-size euro-connectors, 
Panduit Corp.’s Hi-Con line, are designed 
for the smaller boards used in compact 
electronics packages. As with the standard- 
size connectors, the Tinley Park, Ill. firm’s 
units feature selective high-density gold 
plating, low mating force, and consistently 
low contact resistance. [Circle 448] 
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EASY, RELIABLE SOLUTIONS 
TO YOUR DESIGN PROBLEMS 








Design Engineers; Technicians; Supervisors; This book is for YOU! 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 


that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 


function, including: 


amplifiers, control circuits, instrument circuits, 
microprocessors and power supplies, plus software © 


for computers and calculators. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 


problems including: 


* exploiting the full potential of an rf power transistor 

¢ interfacing a 10-bit a-d converter with a 16-bit microprocessor 
* operating instrumentation-meter drivers on a 2-V supply 

* interfacing opto-isolated RS-232 to achieve high data rates 

* enabling a processor to interact with peripherals using DMA 


* a programmable source sets the voltage of E-PROMs 
¢ a Tl-59 program tracks satellites in elliptical orbits 
° an interface program that links a-d chip with microprocessors 


Edited by Howard Bierman, 
Managing Editor, Technical— 
ElectronicsWeek Magazine 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 


Focused strictly on design problems, CIRCUITS AND 
SOFTWARE FOR ELECTRONICS ENGINEERS delivers 
professional, innovative solutions for your most 
demanding projects. 


This volume is essential to 


¢ design appropriate circuitry to meet the most chal- 
lenging specifications 





*cut design time by adapting proven circuits and 
software to a wide range of applications 


* save money and increase productivity by avoiding 
costly design errors. 


So whether you are a design engineer, technician or 
supervisor — don't take the chance of being less than on 
top of the latest circuitry developments! 


[ ElectronicsWeek shied | 
| Magazine Books is | 
Before you tackle your next '!P.0. Box 541 Name | 
project, order this | Hightstown, NJ 05820 
, | (609) 426-5070 Company | 
valuable resource today! R370 : 
. Send me copy (copies) of CIRCUITS 
| BND SORTWARE FOR ELEGTROAIGS ENGL Steet Address 
Use the coupon or send in | NEERS for $19.95 each. U.S. residents please a hos = | 
a 
your company purchase order. | include local sales tax. y e Ip | 
[] Payment enclosed (postage & handling in- 
| __ cluded) Country | 
CZ Bill me (postage, handling & tax willbe added) | Please allow four to six weeks for delivery. 
wl: | NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for | 
e 1 | forma invoice requiring prepayment. some reason you're not, there is a ten-day money- | 
4} _] Bill my company. Purchase order is attached. back guarantee that applies on all books. 
i: De fa eee cree ek Lave ae me mesg eR a ld a ee es ei ee 
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Samtec Snap-Lock IDC Strips give you 
stonger, more positive contact 


Unlike conventional IDC strips, our Samtec IDC | Demonstrate your interest in Samtec’s Snap- 


Strips use an exclusive, unique” Snap-Lock Lock IDC Strips today. Just ask and we'll send 
system. The contact actually grips...snaps... you a copy of a report prepared by an independent 
locks the cap in place at every position. This testing laboratory validating the effectiveness of 
multi-position locking eliminates the need for our strips for gas tightness, vibration, mechanical 
bulky side locks and makes our IDC Strips shock, normal force and thermal relaxation. 
stronger and more durable. * Patent applied for. 


Positive Retention at Every Position 


Cap 
Contact pierces cable 
and enters cap 


After entering cap, contact 
springs into position locking 
contact barbs over internal 
ledge 


Cable 


Contact 





Base 





Positioned Piercing Insulation The Snap-Lock Difference 


IARI RELOAD 





High Quality IDC Strips 


Why Samtec Snap-Lock connectors are better than others. 


The most positive connection you can buy! Barbed contacts lock cap to base at every position 
for positive, reliable retention. Eliminates bowing. Eliminates the need for bulky side locks. 


Saves on pin costs and board space. Our low profile IDC strips unique “Snap-Strip” feature 
allows it to be snapped to desired number of pins (2 thru 72)...no need to buy extra pins and 


take up valuable board space. ‘ 


Many Options Available. Choice of gray or color coded cable, selective gold or tin plated contacts, 
polarization, stripping and tinning, daisy-chained, breakout option. 


Mates with .025'’ square post connectors. Samtec offers a 
full range of mating .025"’ square post connectors in single and 
double row; straight and right-angled versions. The perfect match. 


Samtec quality and service. You get that same high level of 
quality and service built into every Samtec product. Don’t just take 


our word for it: 






NO USELESS OVERHANG 
NO BULKY SIDE CLIPS Send for your Free Samtec 


Full Line Catalog and 
"See us at ELECTRONICA/HALL 16£133" Test Data today! 





810 PROGRESS BOULEVARD, NEW ALBANY, INDIANA 47150/(812) 944-6733 
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A new series of Type N coaxial connectors 
from Amphenol Products, Oak Brook, Ill. 
provide interconnection and termination for 
most of the popular local networks. The 
connectors feature crimp-crimp cable and 
center contact affixing to save money and 
make installing them easier. Contacts are 
silver- or gold-plated. [Circle 449] 





interface or making the surfaces 
plastic-like. 

Intimate contact between the joining 
surfaces is necessary for the success 
of EPB. To assure this contact, the 
bonding heads deform surface 
microasperities and disrupt and 
disperse the surface oxide, thus 
increasing the actual total area 
between joining surfaces. 


Multiple Disadvantages 

EPB offers flat-cable users a cost- 
effective method of producing large 
quantities of quality terminations. Cost 
effectiveness is possible because the 
process provides: 
= Simultaneous termination of multiple 
joints. 

m Elimination of a separate insulation- 
stripping operation. 

m Rapid cycle times. 

mg High-density terminations 

m Terminations of various conductor 
geometries. 

Many of the present termination 
methods are geared for either round 
or rectangular conductors but not 
both. EPB will terminate both types. At 
the present time, termination contact 
densities of 0.050-in. centers are 
common with EPB, and new fixturing 
may well allow termination down to 
0.0250-in. centers. 

Although EPB offers many 
outstanding features, it does have 
minor drawbacks. Conductor 
deformation occurs during bonding, 








The Arinc 600 rack and panel connector 
series from Amp Inc., Harrisburg, Pa., has a 
mating force reduced from typically more 
than 8 oz. per contact to as little as 1.5 oz. 
per contact. This reduces stress on avionics 
and test equipment when high pin count 
connectors are mated. The connectors 
have a 500-cycle life, minimum. [Circle 450] 
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NOW-AT LAST 


A Comprehensive Guide 
to Semiconductor 
Strategy in the 80's! 


Executives; Strategic Planners; 


Designers; Technicians; 
Dont Miss This Book 


Custom and semicustom IC’s have 
advanced to the center of the forum. Are 
you equipped to meet the challenges of 
an ever-changing industry? 


Here now Is the authoritative and 
Official transcript from the 














seminar— Custom & Semicustom VLSI: Survival Strategies For The New Era, 


A prestigious panel of industry experts presents up-to- 
date, significant information that probes major techno- 
logical concerns such as: 


¢ Company benefits by custom design 

e Economical appropriateness for tackling custom 
e Evaluation of gate arrays and standard cells 

e Alternate processes fo explore 


¢ Suitability of CAD systems to your particular 
company 


Custom & Semicustom VLSI: Survival Strategies For The 
New Era is a dependable, knowledgeable source that 
puts exclusive research highlights at your disposal. Offer- 
ing a wealth of information effectively drawn and dia- 
grammed, it is an absolute must for anyone who wishes 
fo know: 

e Who is in this market for the long pull, and how fo 

qualify for CAD consideration? 

e Who are the players now? 

e What is their market share? 

e What is their present potential? 

e What are their future expectations? 


ElectronicsWeek/ October 22, 1984 


¢ How is their growth ability accelerated by custom 
IC's? 
These questions are ones of survival. And OPPORTUNITY! 
Radical changes in industry result in radical growth for 
companies that understand these changes. 


Let Custom & Semicustom VLSI: Survival 
Strategies For The New Era keep you informed. 


Don't hesitate — Order your copy today! 


This significant report is essential to anyone who 
acknowledges the value of custom and semicustom 
integrated circuits in today’s changing semiconductor 
market. 


Send $150 or your company purchase order to: 


Electronics Week Books 
P.O. Box 541 
Hightstown, N.J. 08520 
(Tel.) 609/426-5070 

| | UIC 
U.S. residents please include local sales tax. e! : 
Delivery will take 4-6 weeks. Hi i 

ia 


Money-back guarantee if not satisfied. 
69 

















: | 
Bigger. 
We've brought together the resources of 
three leading companies—Amphenol, 
Bendix and Spectra-Strip—to create the 
broadest line of interconnection products 
in the industry. We call the company: 
Amphenol Products. 


Stronger. 


Amphenol Products is part of Allied 
Corporation, good for us; better for you. 
Allied’s extraordinary technical and financial 
resources help give us the muscle to bring 
our new ideas to life...ideas designed to 
improve the product quality and service we 
bring to you. 


Smarter. 


We have redirected capital and human 
resources toward a fresh commitment to 
research and development. Our new 
technology center is one result. Here, 
innovation is our first priority, accelerating 
our efforts to develop timely solutions to 
your evolving connector problems. 








A few well-chosen 
words about 

our new connector 

company: 








Quicker. 


To respond to the needs of our customers. 
The new Amphenol Products is your resource 
for specially-designed or modified connectors 
that meet your unique requirements. And 
quicker to deliver standard products to 
you—with the industry’s largest distribution 
network at your service. 


Leaner. 


We're packing maximum muscle into a trim 
package by eliminating duplication of effort 
and by streamlining flow of materials. We’re 
excited by what we see. The differences will 
mean improved service for you. 


Better. 


At Amphenol Products, we're striving to 
better serve the interconnection needs of the 
people who make up the electronics 
industry. While we are worldwide in scope, 
we're personal in focus. We want and need to 
work with you. Call the new connector 
company 1-800-323-7299... your total 
interconnection solution source. 








Write Amphenol Products world headquarters: Lisle, IL 60532 for a copy 
of our new capabilities brochure, or circle reader service number, 000. 


©1984 Allied Corporation 


Connect with Amphenol Products 
at Wescon/84—Booth 2289 
Anaheim, CA October 30-November 1 


Amphenol 
AANLLIED prenere 
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This dual-row board connector can save as much as 70% over the usual header and socket 
combination. From Symbex Corp., of Chico, Calif., the dual-row board connector solders 
into a 0.10-by-0.10-in. standard header-hole board layout. Solder standoffs are incorporated 


on the connector. 


[Circle 451] 





and allowances must be made for this. 
It may not be possible to form a bond 
between metals like aluminum and 
beryllium copper—and, of course, 
different metals have different 
resistances. However, in special cases, 
intermediate platings have been used 
to overcome this problem. Also, some 
insulations that contain flame- 
extinguishing fillers may leave 
degrading residue in the joint area. 

Finally, the time comes when a 
decision must be made as to what 
connector system, what type of 
contacts and their plating, and what 
type of termination system will be used. 
At this point, the tradeoffs involved 
become crucial considerations. The 
designer can choose from at least 10 
different insulator materials, a half 
dozen contact metals, an even larger 
variety of contact-plating metals, and 
from a host of connector sizes, shapes, 
and styles. Added to this is the need to 
evaluate the various ways of attaching 
the connector to wire or cable. 

Some connector manufacturers 
supply requirements review sheets that 
ask the user to list all of the essential 


« We 


requirements—an example is shown on 
page 80. If none is available, keep in 
mind all of the major characteristics 
and be prepared to quote them to a 
potential supplier. 

Of course, a major consideration that 
needs little mention is cost. The 
expression ‘‘you get what you pay for’ 
is certainly true in specifying 
connectors. 


The Total Cost Picture 

A properly applied connector saves 
money when considering the total cost 
picture. It is a factor not only in the 
total production cost but also in the 
cost of repair once the product is in the 
field and needs servicing. The proper 
connector can save more in labor cost 
than the additional material cost. It also 
lowers total installed cost and 
increases producitvity. 

The primary specifying consideration 
is functional; simply, what is being 
connected to what and where will the 
connector be used. List the items to be 
connected, the type of conductors that 
will require termination, the number of 
pins required, and a brief description of 


what the equipment in which the 
connector is placed must do. 

For example, with pc-board edge 
connectors, board tolerances are 
important. For low-voltage circuits, 
plating and base metals are 
considerations. Resistance to oxidation 
is important in the choice of a metal, 
because the low voltage cannot bust 
through an oxide coating. 


Electrical Requirements 

List voltage and current 
requirements—like maximum voltage 
and current and voltage transients— 
and state whether the connector will be 
used in a low-voltage circuit or power 
supply, emphasizing that low current 
and voltage situations require a plating 
that will not oxidize. A few of the major 
electrical considerations and their 
implications are: 


~@ A millivolt drop for a certain current 


level. Another way of expressing 
resistance, the millivolt drop will 
determine maximum current limitation 
through the heating effect. 

= Maximum current, influenced by the 
connector and the size of the wires 
connected to it. 

m= Maximum voltage, which depends 
upon the spacing between circuits and 
the insulating material used (voltage 
transients also influence insulator 
requirements). 

mw Interconnection capacitance, which 
is very important when high 
frequencies are involved. 

Other electrical parameters include 
surge current, characteristic 
impedance, voltage-standing-wave 
ratio, insertion loss, and emi leakage 
attenuation. 

Probably the major consideration is 
resistance. When the surfaces of two 
current-carrying conductors meet, 
electrons must converge to pass 
through the contacting asperities, 
those peaks and valleys that are 
found on even the smoothest metals. 
This convergence causes the length 
of the electrical path to increase, 
which boosts the effective resistance 
at the contact interface. This effect is 
called constriction resistance and 
contributes to total contact resistance. 

Additional resistance can result from 
oxide films, oils, and similar surface 
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Elco sets international 
standards in high-density 


connectors. 






Today’s high-density packaging 
is creating a new international PC 
connector standard — the DIN 
41612 family — for those applica- 
tions that demand high contact 
density, metal-to-metal reliability 
and low mating forces within small 
envelope dimensions. Elco is in the 
forefront of this worldwide effort 
with the industry's broadest line of 
one-, two-, three- and four-row 
Standard and inverted styles, in- 
cluding the unique 201 -pin in 
Series 8457. These are available 
for printed circuit or rack mounting, 
with solderless VARIPIN™ press-fit, 
wire wrap or solder terminations; or 
















as I/O connectors for 
wire or flat cable. 
Fully tested ‘ 
backpanels, two- ~ 
sided or multilayer, . 
with VG/DIN mounted, 
are supplied to your specs. ~~ 
EIco. The first. More than a 
dozen years production experience 
enabled Elco to become the first 
U.S. manufacturer to qualify its VG/ 
DIN connectors to MIL-C-55302/ 
131-134. Today we're still leading 


the way in applications like tele- 


communications, mainframe, micro 
and military computers, industrial 
controls, test equipment and instru- 


For literature contact Elco Corporation, 74 Brookhollow Drive, Santa Ana, California 92705; (714) 641-2040. TLX: 182131 
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mentation. When it 
~ comes to VG/DIN, 
come to us. Call 
your Elco distributor or 
representative, or for con- 
nector applications call Pro- 
duct Manager (814) 643-0700; 
for backpanel applications call 
Product Manager (213) 643-8411. 


Eilco 
Corporation 


A Gulf + Western manufacturing company 


Proven Printed Circuit 
Connections Worldwide 
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Cable Assemblies. 


Field survey reports indicate your reject 
rates from IDC assembly can run as 
high as 10%. Symbex IDC assemblies 
are factory produced with our exclusive 
“molded-in” process. When you 

order from Symbex you get finished 
assemblies ready to use. No scrap. 


CdT INVENTORY AND LABOR. 
Minimize your IDC inventory and elimi- 
nate your IDC assembly labor with 
Symbex. There's no need to keep large 
stocks of IDC piece parts and cable 
because we'll give you completed 
assemblies, on time, as ordered. 


CUT TIME. 
With Symbex you won't waste time 
placing orders or tracking down parts. 
One call to our toll-free numbers or 
your local sales office is all it takes. 
Our deliveries are prompt, as 
scheduled, as you require. 
Youll never have to wait for back 
ordered or out of stock parts. 


CUT TESTING. 
You don't have to test because all of our 
IDC ribbon cable assemblies are fully 
pretested to ensure performance. 

‘To top it off, our superior integral 
strain relief and “molded-in” design 
mean Symbex IDC’s remain reliable. 





CdT YOUR GRIEF AND 
FRUSTRATION. 
Best of all, Symbex makes your life 
simpler. Cut the scrap. 

Let Symbex quote your next proj- 
ect. Call. It costs nothing and could 
save a lot. 





East, Midwest, and South call: 
800-321-7075, except Ohio, call 
collect (216) 354-0925. Or write: 
Symbex, 72 Corwin Dr., Box 938, 
Painesville, OH 44077. 

West and Southwest call: 
800-824-4129, except California, 
800-822-8160 or (916) 891-6410. Or 
write: Chico Symbex, 890 Fortress St., 
Chico, CA 95926. 


SYMBEX 


For immediate applications and other needs call your toll-free numbers. 
For literature only, circle # 75 








The only electronics directory 





you need... 
1984-85 Electronics Buyers’ Guide 


Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 


and distributors! The total market in a book—three directories in one! 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 


The only book of its 
kind in the field. 


If you haven't got it, 
you're not in the market. 


To insure prompt delivery 
enclose your check now. 
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J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 


New York, New York 10020 
Enclose check for: ~» $40 for each copy delivered in 


U.S. and Canada. 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 
air mail). 


Make Check payable to: Electronics Buyers’ Guide. 
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ELECTRONICSWEEK 
SPECIAL REPORT 
DECEMBER 3 


Fifth Generation Computers 


¢ The Japanese Fifth Generation Project 
¢ Other National Projects 

¢ Advanced Computer Architecture 

¢ Artificial Intelligence 


Issue Date: December 3, 1984 
Closing for Advertising: November 12, 1984 
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O 
EASY, RELIABLE SOLUTIONS = & 7p ~ 
! 


TO YOGR DESIGN PROBLEMS 


Focused strictly on design problems, CIRCUITS AND SOFTWARE FOR ELECTRONIC 
ENGINEERS delivers professional, innovative solutions for your most demanding projects. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast array of 
design problems conveniently organized into 25 vital categories by function. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS contains hundreds of 
circuit schematics and computer programs that have been proven to work and meet the highest 
standards of performance. 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 





So whether you are a design engineer, technician or supervisor—don’t take the chance of being Managing Editor, Technical— 
less than on top of the latest circuitry developments! Order your copy today! ElectronicsWeek Magazine 


McGraw-Hill Int'l. Publications Co. Stipe: T 
Attn: ECC ; 
McGraw-Hill House 
Maidenhead, Berkshire SL6 2QL Name 


England 
(Tel. (0628) 23431; Telex 848640) R370 Company 


Before you tackle your 
next project, order this 
valuable resource today! 





) | 
: | 
| | 
| | 
Send me copy (copies) of CIRCUITS 

| AND SOFTWARE FOR ELECTRONICS ENGI. >t"ee es ee 
: | 
| | 
| | 


Use the coupon or send in 
your company purchase order. 


Mt 
© ; 2 a P 
a i forma invoice requiring prepayment. some reason you’re not, there is a ten-day money- 

es | u Bill my company. Purchase order is attached. back guarantee that applies on all books. ni 


NEERS for $19.95 each. U.S. residents please : j 
include local sales tax. a. | | ennai 
] Payment enclosed (postage & handling in- 
cluded) Country 
L] Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. 
NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for 
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SPECIAL ADVERTISING SECTION 


contaminants that prevent pure metal- 
to-metal contact. Such films between 
the contacting metal often contribute 


the highest portion of resistance to the 


connector. 

The minimum obtainable combined 
resistance depends upon surface 
finish, contact pressure, and the kind 
of metal employed in the connector. 
An example of the tradeoffs that must 
be made is particularly clear in the 
case of resistance. 


Aluminum, for example, would be an 


excellent contact material, if it were 
not for its tenacious and rapid-forming 
oxide. Tin is soft enough to allow film- 
wiping but it has high resistivity. 
Conversely, copper has low resistivity 
but is hard. As a result, low-resistance 
‘copper contacts often are plated with 
tin. Other combinations such as gold 
on copper are used when the added 
cost is justified. 


Mechanical Requirements 

From the description of the 
mechanical requirements, the 
manufacturer begins forming an idea 
of size, shape, and material 
requirements. Both the space 
available for the connector and the 
dimensional tolerances are important. 
The former gives a manufacturer an 
idea of the limitations within which he 
must work. The latter is important 
because a manufacturer’s tolerances 
might exceed those allowable by the 
design. 

Restrictions on contact spacing 
established by the design limits are 
important to mention. Ruggedness Is 
influenced by contact spacing. Close 
contacts mean less insulation 
between them, lower force tolerances, 
and greater susceptibility to high- 
voltage problems. 

Contact pressure must be specified 
because high contact pressure 
requires high insertion and withdrawal 
force. Frequency of mating will affect 
the type of terminal, determining 
whether the terminal could be 
stamped or machined. 

Finally, maintenance requirements 
are important because maintenance 
schedules might not agree with 
manufacturer estimates of the number 
of times a connector can be 
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With these horizontal card connectors, original-equipment manufacturers can eliminate 
through-holes in multilayer pc boards and thereby cut the size of the boards. Berg 
Electronics, Camp Hill, Pa. supplies single-row connectors from 1-by-3 to 1-by-52 positions, 


doubles from 2-by-3 to 2-by-65 positions. 


[Circle 452] 





connected and disconnected before 
failing. 

The location and anticipated 
environment of the connector are 
important. Even the environment a 
connector must endure during 
shipping can have an influence on its 
performance. The location of the 
connector on a piece of equipment is 
often an environmental concern 
because some locations tend to 
collect moisture and contaminants. In 
this case sealing may be required. 


Time Counts, Too 

The estimated time for terminating 
should be included in any discussion 
with a potential manufacturer because 
cost, available terminating equipment, 
and time alloted for terminating may 
be incompatible. Connector 
manufacturers can determine this and 
suggest alternatives. They can 
determine if crimp or wire wrapping © 
would offer an installation advantage. 
Also, a goodly portion of the cost of 
terminating is associated with the 
labor involved and the skills of the 
current work force could influence the 
decision to obtain new terminating 
equipment. 

One of the most volatile areas of 


discussion between supplier and 
purchaser is standards. Different 
standards may be incompatible, and 
so tradeoffs may be needed. Also, a 
connector that meets all of the military 
requirements and will last an eternity 
is not necessarily a good idea for use 
in a consumer product that is 
designed to last only a few years. 


Testing 

Only qualification testing makes a 
connector a proven piece of hardware. 
It will give a fair indication of 
performance under most expected 
conditions. 

Ideally, the various tests required for 
qualification—humidity and water 
exposure, thermal exposure, vibration 
and shock, altitude, corrosive 
environments, fluid immersion, altitude 
immersion, and rfi shielding—should 
be performed at the user’s installation. 
Practically speaking, this cannot be 
done because of the prohibitive cost, 
and in most cases it may not be 
absolutely necessary because 
manufacturer predictions, based on 
simulated use, will suffice. 
Nevertheless, the wise specifier of 
connectors will ask manufacturers if 
any test results are available. LJ 
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You expect quality con- 
nectors from Holmberg... 
and that’s what you get. But 
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Future purchase . 


Ses 


nie 


= 
SS 
ae 


Sos 


i 


ss 


Ss 


Son 


se 
a 


ses 


SS 


Maximum frequency — 


Insertion loss_ 


Ambient temperature 


Soldering temperature 


This information is for immediate purchase 


Delivery time required 
What will be connected 
Type of conductors _ 
Number of connector pins required 

For printed-circuit-board connectors, please list 


Board tolerances 


Resistance (millivolt drop) — _ Maximum current 


: & 
Maximum voltage 


Voltage transients 


Surge current Intercontact capacitance 


Dielectric withstand voltage 


Characteristic impedance — — 
on ioe _ iC EMI leakage attenuation 
Other electrical requirements , oe _ 
Space available Dimensional tolerances 


Design rest ictions on contact spacing 
__ Frequency of mating/unmating 


mounted 


Mating/unmating forces Normal force — 


Retention force Polarization marking or color coding 


Weight limitations Anticipated product lifetime 


Required shielding or housing ___ Strain relief 


Anticipated maintenance/repair frequency 


Location and anticipated environment 


Corrosive atmosphere 


Altitude Humidity Salt spray 


Shipping environment 
Sealing required 
Shaft life 


Shock 


Storage environment and conditions. 

Vibration | . : 
Duration of soldering cycle 

Other production factors 
Maximum temperature rise with current 
List and describe the reliability tests that will be conducted on this connector 
How do you plan to terminate this connector ? _ 
What terminating equipment is available (kind and brand) ? 
Estimated time for terminating 
Skills of current personnel 
Repair and retrofitting plans — 


Standards connector must meet 


Special platings, etc., required for cosmetic reasons 


Color and style requirement and preferences 


Contact metals and/or insulation materials preferred (please list) - 


that you will not consider (please list) 


Total applied cost _ 


Splash presence 


PLEASE DRAW A ROUGH SKETCH OF THE CONNECTOR _ 
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Molex. A total insulation 
displacement system. 





At Molex, “total” means a full line of connectors, 
wafers, cable and application tooling, plus the all 
around service you need to incorporate the cost and 
labor savings of insulation displacement technology 

IDT™) into your present manufacturing process. 
We offer both standard and harness board 
connectors. They're available on .098” (2,5mm), .100” 


2,04mm), .156” (8,96mm) .197” (5,0mm)and .200” 
5,08mm) center spacings. 


...Worldwide 


First in Customer Service 








For discrete wire or cable 
applications. 


|.D. section with 4 high-pressure points 
of contact. 


2 points of contact with the 
mating pin. 


Exclusive dual cantilever design 
assures maximum contact pressure 
with the mating pin. Plating and 
terminal design options available. 


Nylon housing meets performance 
standards worldwide. 





Molex also offers a range of edge card connectors 
and 19 varieties of planar cable based on 3 different 
wire types. , 

Complementing these products is our complete 
line of application tooling . . . from hand tools for small 
Production runs, to fully automated harness assembly 
machines which can make up to 18,000 terminations 
an hour. 

And, with Molex’s worldwide network of repre- 
sentatives and distributors, we're prepared to give 
you prompt, efficient service, no matter where 
youre located. 

For more information on our IDT™ products and 
the many ways Molex can help you lower your total 
applied costs, contact the Molex office nearest you. 


Molex Corporate Headquarters: 2222 Wellington Ct., Lisle, |L 60532 Phone: (312) 969-4550 Telex: 27-0072/25-4069 
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...just the ne of the end 


in cord and cable assemblies. 


As shielding needs change and high- 
tech design pushes performance to 
new frontiers you'll find Belden/CPD™ 
molded cable assemblies and power 
supply cords ready to meet the most 
demanding requirements. 

We offer hundreds of standard inter- 
connect molded cable assemblies and 
power cords. We have totally shielded 
and unshielded cable assemblies and 
cord products—including more than 
1100 cord and plug approvals for 
foreign markets. 

lf you're concerned about meeting 
EMI/RFI requirements set forth in FCC 
Docket #20780 talk to Belden/CPD. 


© 1983 Belden 


Circle 82 on reader service card 


You won'tfind a better source for help. 
We have standards that will help your 
system meet FCC requirements, right 
now. Or we can custom design prod- 
ucts for your system. Standard or 
special, Belden can deliver exactly 
what you need—when needed—and 
demonstrate ways to increase perfor- 
mance without increasing cost. 

Put us to the test—if you have a 
design problem that concerns cable 
assemblies or cords, please call. We'd 
like to work with you. Write or call: 
Belden, Cord Products Division, 2000 
S. Batavia Ave., Geneva, IL 60134. 
Phone: 312/232-8900. 
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Companies 


Waltham, Mass. 
"Renae development of artifi- 
cial intelligence is leading firms 
in different directions in search of 
easier man-machine interfaces. Not 
the least of these is the 
commercial voice-activat- 
ed typewriter. While no 
one has yet developed 
any such product, its 
market potential is signif- 
icant, with industry pro- 
jections varying between 
$1 billion and $5 billion 
within five years. 

One long-time partici- 
pant in the struggle for 
improved man-machine 
interfaces is Raymond 
Kurzweil. The founder 
and president of Kurz- 
weil Applied Intelligence 
Inc. (formerly Kurzweil 
Speech Systems Inc.), he 
is bullish on his firm’s 
ability to deliver such a 
product. 

So far, sales of Kurz- 
weil products—an Opti- 
cal Character Recogni- 
tion machine and a key- 
board-type music synthe- 
sizer—are providing 
revenues of close to $20. 
million annually—with a 
growth rate of between 
20% and 40% per year. 

Kurzweil is predicting a 1986 in- 
troduction for his firm’s major prod- 
uct, the voice-activated typewriter. 
Also, he plans to introduce a data- 
base system that can be accessed by 
voice, which will make the interface 
between man and computer increas- 
ingly natural. 

Broad AI orientation. Kurzweil’s 
corporate objective is the develop- 
ment of a flexible, large-vocabulary 
speech-recognition capability. “This 
is a goal that encompasses the VAT, 
but it will eventually be expanded to 
include a voice-accessible data base,”’ 
he says. ““We want our new name to 


Ba. 
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Al PIONEER TALKS UP 
VOICE-ACTIVATED TYPEWRITER 


reflect this broader artificial-intelli- 
gence orientation.” 

So far, his record has been the 
envy of the AI community. Janet 
Baker, president of Dragon Systems 


Al mavericks. Founder Raymond Kurzweil (right) and chief executive 
officer Michael Tomasic, originally from Digital Equipment Corp., nod 
heads at Kurzweil Applied Intelligence in Waltham, Mass. 


Inc., another Boston-area firm in- 


volved in speech recognition, is quick 
to give Kurzweil credit for translat- 
ing AI concepts into products. The 
reading machine can scan virtually 
any printed material and read it 
aloud through a voice synthesizer in 
an acceptable intonation. The music 
synthesizer is said to be so good that 
even a practiced ear can’t tell it from 
the instrument it mimics. But com- 
pared to the demands of speech rec- 
ognition, their development was easy. 

Spoken English presents profound 


difficulties because, it has been esti- | 


mated, 10 billion computations are 






necessary for the recognition of a 
10,000-word vocabulary; the number 
of patterns the voice-activated type- 
writer must recognize is enormous. 

To address the problem, Kurzweil 
has taken an approach 
different from other firms 
reported to be working 
on speech recognition, 
such as IBM, AT&T Bell 
Laboratories, and NEC. 
Kurzweil and his asso- 
clates are focusing less on 
computational hardware 
and more on _ linguistic 
algorithms. 

To the extent that 
Kurzweil Applied Intelli- 
gence is relying on hard- 
ware, it has customized a 
Motorola Inc. 32-bit chip 
Operating under AT&T 
Bell Laboratories’ Unix 
software and pro- 
grammed in C to handle 
the acoustic aspect of rec- 
ognizing speech. The firm 
has designed an array 
processor to deal with the 


linguistic permutations 
that arise from. natural 
language. Rather than 





simply matching the spo- 
ken language with stored 
waveforms, Kurzweil’s 
voice-activated typewriter 
uses natural language al- 
gorithms to actually interpret what 
was said. 

In its efforts to limit the potential- 
ly astronomical number of simulta- 
neous calculations involved in recog- 
nizing a spoken word from a 10,000- 
word vocabulary, Kurzweil is devel- 
oping AI software whereby the 
identity of a word may be predicted 
from its context in a sentence. For 
example, if the machine hears a verb, 
it might expect a preposition to fol- 
low. If the preposition happens to be 
“for,” the voice-activated typewriter 
will know to print “for” rather than 
“four.” In this way, the machine’s 
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raw computational requirements are 
dramatically reduced because it can 
narrow the choices of what it has to 
listen for. 

All this work soaks up great quan- 
tities of money, and the firm recently 
completed a private stock offering 
that raised its assets to $6.25 million. 
Leading participants were Xerox, 
Wang Laboratories, and Kidder, 
Peabody & Co. Xerox also paid an 
undisclosed amount for a nonexclu- 
sive marketing agreement for Kurz- 
weil’s speech-recognition products. 

With about 60 employees, Applied 
Intelligence and its backers are ex- 
pecting a big payoff from Kurzweil’s 


work. Ted Withington, a market re- 
searcher at Arthur D. Little Inc., 
Cambridge, Mass., sees a $1 billion- 
plus market by 1989, with relatively 
cheap machines for recognizing non- 
continuous speech. But he is some- 
what less optimistic than Kurzweil 
about a voice-activated typewriter 
that can perform secretarial tasks. 
“To my knowledge, the technology 
just isn’t there,’ he says. 

Kurzweil, however, cites estimates 
of a $5 billion market by 1989 and 
expects his voice-activated typewriter 
to supply a substantial percentage of 
that market by transcribing natural 
human speech.  —David M. Weber 


U.S. semiconductor start-up 


plants roots 


London 
t sounds like a typical beginning 
for a high-tech start-up. An ag- 
gressive 40-year-old executive identi- 


fies an opportunity that his own — 


company decides not to pursue. He 
gathers designers, production engi- 
neers, and marketing men, compiles 
a business plan, and starts canvassing 
for venture capital. 

Then the script takes an unexpect- 
ed turn. Rather than tapping local 
funds, he turns to UK backers. In- 
stead of moving to Silicon Valley, he 
sets up shop in Livingston, Scotland, 
tagged Silicon Glen by the Scottish 
Development Authority. 

The executive is David 
Wood, former director of 
engineering for Silicon 
General Inc., a Concord, 
Calif., maker of linear 
circuits. His firm, Inte- 
grated Power Semicon- 
ductors Ltd., plans to 
manufacture smart power 
devices. 

Wood has been in the 
power semiconductor 
business for 20 years, 12 
of them with TRW Inc., 
Cleveland, and its RF 
Semiconductors Division. 
He has served as a plant 


A bonny venture. For strate- 
gic and financial reasons, U.S. 
entrepreneur David Wood 
turned to Scotland to locate his 
semiconductor start-up. 
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in Scotland 


manager and in sales and marketing 
in the U.S. and overseas. In 1967 he 
joined Silicon General and by 1979 
was its international head. 

During this period, he was asked 
to plan a European manufacturing 
operation, which the firm rejected. 
So the idea of executing it himself 
started to crystalize. In his plan, IPS 
would develop power-control inte- 
grated-circuit products, including 
motor and hammer drivers, power- 
supply control circuits, and voltage 
regulators to drive motors in print- 
ers, typewriters, and disk drives. 

The plant would be set up in Eu- 
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fe 








rope, where indigenous competition 
is weaker than in other markets, ex- 
plains Wood. Also, the plant would 
be inside the 17% European-compo- 
nent tariff wall. Scotland—especially 
the 50-mile-long belt between Glas- 
gow and Edinburgh—was the obvi- 
ous site. With firms such as Motor- 
ola, National Semiconductor, and 
NEC making chips in the area, it has 
an established infrastructure. 

Wood toured London financial 
houses before lighting on Investors in 
Industry Group ple (3i), which has 
invested in such U.S. semiconductor 
firms as Linear Technology, LSI 
Logic, and Micro Linear. At 31, Ber- 
nard Fairman and Peter English 
worked with Wood’s proposal for a 
year. It originally called for an initial 
capitalization of $12.4 million, with 
break-even projected in five years. 

~The “‘sheer size of the start-up was 
unusual for us and for anbody else in 
the UK,” says Fairman. ““We wanted 
to see a smaller initial outlay, an ear- 
lier cash flow, and break-even in year 
three.” The three cooked up a 
scheme whereby IPS would second- 
source a few products and subcon- 
tract their production to foundries in 
the U.S. By April 1984, Fairman and 
English put together a consortium 
prepared to put up $5.58 million. 
IPS also qualifies for $5.2 million in 
government grants. 

Atlantic crossings. One barrier re- 
mained: Although Wood had set up 
a design and process team for IPS’s 
first products in California, his strat- 
egy hinged on transplanting them in 
Livingston. “‘All last summer, I flew 
families over here, to see [the facili- 
ties] for themselves,” says Wood. Be- 
cause engineers were impressed and 
their spouses liked the lifestyle, con- 
struction of a plant is pressing ahead 
at Livingston; it is scheduled to be 
onstream before 1986. 

IPS could be shipping second- 
source chips by the end of 1985, 
while the first ICs of its own design 
will be out by early 1985, according 
to Jurgen Ockens, worldwide sales 
and marketing director. 

The next milestones are looming 
already. A second round of funding 
will be needed by the end of next 
year, but it will be conditional on 
bookings of $1 million, the establish- 
ment of U.S. and European sales 
forces, and progress on the Living- 
ston plant. —Kevin Smith 
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SHAPING 
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FUTURE 





iM = @ provides a clear path to a 
promising career. It is often very 
difficult to find someone who will have 
a concern for your working future. At 
NEC, we always take a vital interest in 
talented individuals who have the 
potential and versatility to achieve 
great things. 


NEC has become the world’s third 
largest semiconductor manufacturer by 
seeing an individual's ability and 
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the best in the dedicated professional. 


Our state-of-the-art VLSI manufacturing 
plant in Roseville, California will be the 
largest and most advanced wafer fab 
operation in the U.S. and will 
supplement our Mountain View, 
California operation as well as the 
Technology Center in Natick, 
Massachusetts. This Technology Center 
combines, enhances and applies 
technologies from the U.S., Japan and 
Europe which will enable us to 
continue to ‘drive’ the semiconductor 
marketplace. 





Fashion your future by calling 











800-821-7700 ext. 612 





to find out more about your 
opportunity at NEC. 


Equal Opportunity Employer. 
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NEC Electronics Inc. 

















The choice of innovation thru technology 





in “state-of the-art” a 


Remember September 1979. The creation of Matra-Harris Semiconducteurs. 
One objective from the very beginning: to produce advanced technology, 
multi-application, high-performance ICs. 

An advantage: the guarantee of a promising future for the company, ahead 
of more powerful but less sophisticated competitors. 

_ But one imperative: the necessity to have a permanent sory. of technological 

innovation and industrial expertise in order to attain the level of the “tenors” 
in the profession. : 


CMOS, 1.6 microns, 2 metal layers: the reference of a leader. 
The decisive option for CMOS 


technology. The technology transfer agreements 
with Harris. A unique cooperation with Intel. 
And, of course, considerable human 

_and technical efforts. All have contributed 
to make MHS a world specialist in thin 

- lithography CMOS, and to obtain for its new 
circuits that very high integration density, so close to the micron, which places 
it amongst the Industry’s leaders. 





To create new Circuits, to upgrade recognized industrial standards: 
the two options of innovation with a european touch. 


To develop 100% original circuits, design high-performance versions of standard — 
circuits, convert entire lines of leading products into more advanced technologies. __ 
This is the ambition of the design teams. They have at their fingertips, at our Nantes 
and Santa Clara, centers a wide range of powerful and sophisticated EDP and graphic 
systems (2 Harris 500 computers, 2 VAX 780s, 2 CALMA — The e product _ 
we propose here perfectly illustrates this strategy. 
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RENDERING 
ADDS REALISM 
TO GRAPHICS 








By using wire-frame, depth-buffer, and ray-trace methods, 
it is possible to create 3-d images 1 by Richard Fichera 


Ae to recent studies, a picture is worth a lot 
more than a thousand words. Although people can 
read 400 to 1,200 words per minute, some types of data, 
when presented graphically, can be assimilated at rates 
that are up to 100 times faster. With one picture worth 
more like a million words, computer graphics is one way 
to increase productivity. 

Three-dimensional plots of complex mathematical 
functions for antennas designed for military and space 
applications serve as a good example (Fig. 1). Although 
the data collected may ap- 
pear as an incomprehensi- 
ble mass of numbers on 
stacks of computer sheets, 
they become meaningful 
when converted into a col- 
orful 3-d plot. 

Computer graphics can 
be classified into two fun- 
damental processes. In 
one, an object is geometri- 
cally transformed or ma- 
nipulated in some form of 
coordinate space, and that 
arbitrary coordinate space 
is then mapped back onto 
the screen (see “Basics of 
graphics display technol- 
ogies,”” p. 90). 

The other creates a ren- 
dering, or visual represen- 
tation of the object that 


rically in the previous step. 
Visual cues are added to 
indicate the object’s true physical structure. 

To display a realistic rendering of a mechanical part, 
such as an automobile spark plug, it might be necessary 
to divide the pattern into 5,000 to 10,000 small patches, 
requiring up to a half megabyte of data. In computer- 
aided design and manufacturing, from 10 to 20 mega- 
bytes of total system data is involved in the spark plug 
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1. 3-d antenna patterns. A huge mass of antenna data is incompre- 
has been described geomet- _hensible on computer paper but, after graphics processing, provides 


meaningful response patterns to a design engineer. 


SPECIAL 
REPORTS 





design. Although the data base has shrunk, manipula- 
tions on the graphics data base pose a formidable compu- 
tational load. To realistically render the spark plug into a 
graphics display will require up to 1 million floating- 
point operations and 5 million integer operations, repeat- 
ed 30 times a second to move it dynamically. Although 
this capability is beyond the reach of reasonably priced 
current technology, the ultimate goal of computer graph- 
ics is to generate realistic moving pictures. 

In concept, 3-d graphics is relatively simple: define the 
3-d geometry, manipulate 
it into a world coordinate 
system, and then draw it 
rapidly on the screen. The 
fundamental operations in- 
volve rotation, translation, 
scaling, and perspective. In 
rotation, an object defined 
in its coordinate space is 
turned on at least one axis. 
In translation, the object is 
moved to a different posi- 
tion in the coordinate 
space in its same orienta- 
tion. In scaling, it is simply 
made larger or smaller. In 
perspective, the effect of 
objects receding into the 
distance is simulated in a 
way similar to how a hu- 
man eye sees an object. 

The process of generat- 
ing a polygon on the 
screen with smoothly vary- 
ing color is referred to as 
shading. In a process called bilinear interpolated shading, 
colors are interpolated not only along a scan line (the X 
direction) but also from one scan line to another (the Y 
direction); this technique is also called Gouraud shading, 
after the French computer scientist who first described 
the method. Colors are sent for only the vertices of a 
polygon, with colors for the intermediate pixels interpo- 
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Basics of graphics display technologies 


Graphics systems include three key components: displays, 
display controllers, and systems and modeling software. 
Graphics display controllers interface to a host computer 
and a video monitor. The controller’s function is to accept 
data and graphics commands from the host computer and 
to convert this information into signals acceptable to the 
display device. The host computer usually performs the 
application functions and some graphics manipulation of 
data or images, or both. Some graphics controllers can free 
up host computer time by taking on a larger share of the 
processing. Graphics software includes systems software 
for managing interaction with the host computer and for 
executing, constructing, and manipulating geometric mod- 
els in preparation for their display. 

Three-dimensional applications are becoming more com- 
mon in computer-aided design simulation and display of 
seismic data. A 3-d display involves drawing objects with 
three coordinates and manipulating their coordinates, 
which requires substantial applied mathematics. The selec- 
tion and implementation of the correct formulas dramatical- 
ly affects drawing speed, accuracy, and quality of the 
display, as well as the cost of the system. Solids modeling is 
a subset of 3-d graphics, making use of solid primitives 
(such as cones, spheres, cubes, and polygons) rather than 
3-d coordinates to construct objects. 

Currently, there are three major commercial display tech- 
nologies: raster scan, direct-view storage tube, and vector 
refresh, each with its particular advantages and drawbacks. 
Raster-scan technology, the most recent entry into the 


graphics display field, has been the fastest growing seg- 


ment over the last five years. Raster-scan technology 


combines conventional TV technology with digital semicon- © 


ductor technology. 

A raster display device has a fixed number of points, 
pixels, or locations, arranged in a matrix of a fixed number of 
rows and columns. Images 
are created by selectively 
illuminating, with an elec- 
tron beam, points within the 
matrix. The electron beam 
systematically sweeps the 
screen, generally either 30 
or 60 times per second. This 
process, called the refresh 
cycle, produces an image, 
all or any part of which can be modified in real time. 

An important feature of raster-scan technology is that the 
sequence of scanning image memory and displaying it on 
the screen is always the same, allowing a considerable 
saving in the design of the monitor. Raster scan is the only 
display technology that allows the use of solid areas of color 
of varying intensity and hue. Its only drawbacks are the 
stairstep effect (see figure) and its marginal dynamic capa- 
bility, but both of these are yielding rapidly to the continued 
decline in the cost of computer memory and processor 
chips. Because a line drawn on a raster-scan system is 
really a collection of dots, lines drawn on lower-resolution 
systems take the appearance shown in the figure. The 
stairstep effect resulted from the fact that early raster scan 





systems had resolutions ranging from only 256 by 256 
pixels to 512 by 512 pixels, due to limited memory size. To 
increase a display’s resolution from 512 by 512 to 1,024 by 
1,024 pixels requires four times as much memory, which 
made such systems prohibitively expensive five years ago. 
Today, it is possible to deliver a raster-scan system with a : 
resolution of 1,024 by 1,024 pixels for less than the price of _ 
a direct-view storage tube system. | , 


 Direct-view storage tubes were pioneered by Tektronix _ 
Inc., Beaverton, Ore., in the late 1960s. In this system, the 


image is written with a sharply focused electron beam and is 
kept illuminated with a diffused flood beam and a long- 
persistence phosphor. When they were introduced, direct- 
view storage tubes offered major advantages as graphics 
devices. They were less expensive than available alterna- 
tives, required no major auxiliary electronics beyond the 
deflection and power circuitry of the storage tube itself, and 
were very accurate, with good resolution and the ability to 
draw visually smooth curves. Storage tubes are still the 


preferred technology where the sole concern is the aispiey : 
of extremely fine detail in line drawings. 


The storage tubes’ major disadvantage is their inability to 
selectively update a portion of the screen; the only way to 
change the image on a direct-view storage tube is to totally 
erase and rewrite the image. Other problems include lack of 
color and the inability to fill solid areas on the display. 
Although the basic storage tube is limited to a single color, 
recent innovations have extended this to two or three. 
Because it writes only fine lines, it fills in a solid area only as 
a pattern of fine lines. These drawbacks have left the 
storage tube in a poor competitive position. | 

In a vector-refresh system, the image is redrawn from 30 
to 90 times a second on a display tube. Because the list of 


_ lines displayed is maintained in a special local memory, it is 
easy to change the image’s appearance or to move it 


around the screen by modi- 
fying the elements in the lo- 
cal memory. The local dis- 
play processor, a computer 
optimized to traverse this 
list and control the monitor’s 
analog deflection circuitry, 
can easily modify these en- 
tries at high speed (1/30 to 
1/60 of a second). 
Vector-refresh technology predates the direct-view stor- 
age tube and has the same visual advantages, including 
fine-line rendering and smooth curves. In addition, it can 


update displays selectively and adds a capability for dynam- 


ic motion of images that raster-scan technology is just 
beginning to approach. 

However, vector refresh has two major disadvantages: 
price and color capability. The vector-refresh display tube is 
expensive, requiring precise high-speed analog circuitry, 
and it demands a dedicated local processor to maintain and 
constantly redisplay its local display list. Although vector- 
refresh systems can display colored lines through the use of 
highly modified shadow mask tubes, they still cannot fill 
solid areas in either monochrome or color. 
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2. Making points. This image of a galaxy, 
done by depth buffering, appears very realis- 
tic. Using the same data base with wireframe 
rendering would produce an unintelligible dis- 
play on the graphics screen. 


lated to fill the polygon. 

The development of improved ren- 
dering techniques is a major focal 
point for current graphics research 
work—the goal being the ability to 
produce a realistic image. Currently, 
three main types of renderers are in 
use in the industry: the wireframe, 
the depth buffer, and the ray tracer. 

The wireframe renderer, the sim- 
plest technique, is a type of drawing 
in which the edges of objects are 
filled with lines; surfaces are either 
not filled in or are lined with cross 
hatching. The major problem in this 
approach is handling hidden lines, a 
computationally intensive procedure. 
The example of a galaxy, shown in 
Fig. 2, would be incomprehensible 
in a wireframe outline but appears 
quite realistic when more sophisticat- 
ed rendering techniques are used. 

The rod-and-ball picture in Fig. 3a 
is a wireframe-rendered image. Although the varying 
brightness of the lines gives some clues as to the part’s 3- 
d geometry, there is still considerable ambiguity. It is not 
entirely clear on which side of the rod the balls are 
located—especially at the bottom, where a confusing lit- 
tle wheel pattern appears. Wireframe renderers are very 
fast and, most important, can be used with existing vec- 
tor writers and storage tubes, making this technique the 
only renderer that can be used with all existing graphics 
technologies. 


System disadvantages 


The main disadvantages are that the displays don’t 
look as realistic as those of other techniques; also, details 
can get cluttered, and the removal of hidden lines im- 
poses a substantial computational overhead on the sys- 
tem. A concern with wireframe renderers is that they 
produce displays that describe solid objects with an am- 
biguous front-and-rear orientation; this poses a major 
problem when examining complex mechanical parts. 

One technique used to circumvent this is hidden-sur- 
face removal, which is the process of drawing only the 
visible surfaces of a solid object. This is typically a time- 
consuming operation on the host computer; offloading it 
to the local graphics system improves total system perfor- 
mance. One method of hidden-surface removal is the 
depth-buffer algorithm, or depth-buffering. In depth buff- 
ering, physical depth data is added to the image array, 
which contains color information for each pixel. Though 
it can be fairly complex to efficiently implement this 
technique, the concept is fairly straightforward. 

In depth buffering, the visible screen of a graphics 
terminal is viewed as a long, narrow, box measuring 640 
by 512 pixels in the X and Y dimensions, with depth, or 





the Z dimension, extending back into the screen. This Z 
dimension can be as long as 65,535 units. 

To work with depth buffering requires basic two as- 
sumptions. First, when this long, narrow box is viewed 
from an infinite distance, there is no perspective; things 
at the back of the box (farthest from the screen) will look 
as large as things in the front. Second, a memory area 
exists, separate from the image memory, which contains 
the depth, or Z value, for each pixel on the screen. 

With these basic assumptions, the Z value of all pixels 
is set to the maximum value. The depth memory now 
thinks that there is a solid surface across the farthest end 
of the visible box. Since the image memory has nothing 
in it, the screen shows nothing. Next, a polygon is writ- 
ten into the image memory. Each pixel that makes up 
the polygon depth is compared with the value already in 
the depth buffer for that location. 

If the new pixel’s value is less than the existing value, 
it is written into image memory and its Z value is substi- 
tuted for the old pixel’s Z value in the depth buffer. 
Because all locations of this buffer have been preset to 
the maximum value, all the polygon’s pixels are written. 
Z values for pixels other than those at the polygon’s 
vertices are determined by bilinear interpolation of the 
vertex values. In fact, the algorithm is almost identical to 
that used for color interpolation. 

If a Z value is greater, the new location is farther away 
than the existing location. Because it is farther from the 
screen than the-existing pixel at that X-Y coordinate, it 
should be hidden and is therefore not written. If, on the 
other hand, the Z value is less than the existing pixel, it 
is closer to the screen and should hide the previous pixel. 
Therefore, the new pixel is written and its Z value re- 
places the previous value. 
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The effect is that the screen displays only the visible 
surfaces of the polygons that have been sent, with the 
hidden surfaces properly removed. When this process 1s 
combined with smooth shading, realistic representations 
of 3-d objects appear with minimal host involvement 
after the polygonal data base has been constructed. 

In addition to the elimination of host overhead, the 
depth-buffer technique offers a very important advantage 
for interactive applications: the surfaces need not be in 
any predetermined order, conserving host time by elimi- 
nating a time-consuming sort phase and allowing objects 
on the screen to be incrementally constructed. 


More geometric information 


There is a much larger amount of geometric informa- 
tion in the depth-buffered rendering (Fig. 3b) than there 
is in the wireframe rendering (Fig. 3a). Despite the fact 
that the same data base was used to generate both dis- 
plays, there is now no ambiguity about which pieces of 
the object are in front and which are in back—that is, 
the object’s geometry is now very clearly specified. Rath- 
er annoying small flat surfaces still exist, however, leav- 
ing room for further improvement. 

Two major advantages of a depth buffer are that it is 
fast, with rendering speed roughly proportional to the 
number of pixels written. Modern graphics systems in 
the $20,000 to $30,000 range have depth buffering and 
can shade a 5,000-patch, 640-by-512-pixel model in from 
2 to 5 seconds. In addition, it is relatively easy to imple- 
ment either in hardware or software, is easy to code, and 
can take most types of object descriptions—especially 
polygons, which have become the de facto standard for 
the primitive of choice for different types of renderers. 

The main disadvantage of a depth buffer is its inten- 
sive demand for memory. For every pixel, regardless of 
how many bits of color, anywhere from 12 to 16 bits of 
memory are required to adequately store the depth infor- 
mation. Fortunately, this is becoming less critical as 
memory costs drop. Minor problems are the depth buff- 
er’s inability to handle reflections or transparencies, and 
the need for two passes and a duplicate depth buffer to 
generate shadows. 

Brightness interpolation, also referred to as shading, is 
essentially a technique for fooling the eye into believing 
that flat patches are round. This method works well 
because the most important clue that the human vision 
system uses to determine an object’s shape is the varia- 
tion of light along its surface; when the polygon’s color is 
varied, the eye can be deceived into believing that an 
object with flat facets instead curves smoothly. 

The display shown in Fig. 3c, using the same database 
as the wireframe and the depth-buffered techniques but 
interpolating the colors between the polygon’s vertices, is 
a more realistic rendering of a rounded object. There is 
no additional information available to the processor for 
this rendering, as opposed to the flat-shaded or the wire- 
frame versions, but simply a matter of how the data is 
interpreted by the processor. This point has significant 


3. Eye on the ball. With wireframe rendering, there is ambiguity about 
the location of the balls at the bottom of the rod (a). The depth- 
buffering technique (b) improves the image, while brightness interpo- 
lation (c) adds considerably more realism to the display. 
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4. Ray tracing. A very realistic image such as 
this robot assembly can be produced by ray 
tracing, which involves hundreds of millions 
of floating-point operations, requiring up to 
eight hours on a VAX 780-class computer. 


implications for partitioning graphic 
applications between the host and 
the local terminal or controller to 
permit offloading from a general pro- 
cessor to a specialized processor. 

Ray-trace rendering, the third 
technique, may be described as trac- 
ing a ray of light from the viewer’s 
eyepoint to each possible pixel on the 
screen. If the ray encounters a solid 
object, the user checks to see if it is 
reflective or transparent. If it re- 
flects, the user creates a new ray; if it 
is transparent, he bends the ray and 
proceeds. This process can continue 
through several iterations with rather 
spectacular results (Fig. 4). Ex- 
tremely realistic renderings are gen- 
erated with considerable control over 
factors such as surface texture, re- 
flection, and transparency. The ad- 
vantages of ray tracing are its high- 
quality pictures and the wide variety 
of visual effects possible. The technique does not require 
much memory, so memory cost can be quite low. 

The main disadvantage is its slow speed. Hundreds of 
millions of floating-point operations are required to gen- 
erate images such as shown in Fig. 4. To make this point 
clearer, the shaded polygonal rendering of the rod and 
ball of Fig. 3 required about one second with depth 
buffering and could take hours with ray tracing. The ray- 
traced display of robot arms in Fig. 4 took about eight 
hours on a Digital Equipment Corp. VAX 11/780-class 
machine, because the technique 1s so computer-intensive. 

Another disadvantage is that ray tracing is usually 
restricted to mathematically defined objects because the 
process of checking for intersection between the ray and 
an object requires solving an equation to determine if 
that ray is inside or outside an object. This restriction 
poses problems with data bases that cannot be described 
with a mathematical formula. Finally, ray tracing is very 
difficult to implement in hardware, which means that the 
possibilities for building specialized processors to bring 
costs down and performance up are more limited or 
more expensive than for other rendering techniques. 


Choosing the best technique 


Which graphics technique is optimum depends on the 
intended application, which is different for an end user, a 
work-station integrator, or an original-equipment manu- 
facturer; there is no universal solution. For the end user, 
the considerations are relatively straightforward; a deci- 
sion has to be made whether to invest in an integrated 
work station or opt for a modular add-on graphics pack- 
age that can be upgraded over the lifespan of the system. 

For original-equipment manufacturers, the decision to 
make or buy accessories or peripherals have been tradi- 
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tionally dictated by cost, design integration challenges, 
and time to reach the marketplace. For the low-end 
graphics market, there are enough merchant market 
parts (such as vector generators and bit-slice processor 
video random-access memories) for a technically compe- 
tent OEM or work-station manufacturer to build low- to 
medium-performance graphics systems. 

High-end graphics systems are a different challenge 
because they are, in a sense, a moving target. Special 
skills are required.to create algorithms, VLSI chips, and 
analog circuitry to produce leading-edge graphics. Al- 
though graphics algorithms are well described in litera- 
ture (except for the latest research in ray tracing), the 
issue is not the design of the algorithm but its implemen- 
tation—making the algorithm fast and efficient within 
reasonable memory size and systems cost. The high-end 
graphics designer must have a feel for which of the 
algorithms should be contained within the VLSI chip 
and which should be left in soft logic, since they could be 
changed or be superceded by improved algorithms. 

The last issue is analog engineering, since the design 
and fabrication of 100-MHz and higher video output 
circuitry for 1,000-line, 60-Hz and better systems have 
posed a bottleneck in the implementation of high-end 
graphics. Although a number of dedicated graphics ven- 
dors have been supplying 60-Hz, 1,000-line systems for 
some time, none of the work-station vendors are. The 
reason lies in the concentration of graphics suppliers on 
analog engineering, while work-station designers are cop- 
ing with integrating disks with controllers and operating 
systems and compilers. 


Richard Fichera is director of marketing at Raster Tech- 
nologies, No. Billerica, Mass. 
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By using fiber optics, a new local network provides the capability for high-speed, 
efficient data transmission 1 by Harvey Ikeman, E. Stewart Lee, and Peter |.P. Boulton 


A novel 50-Mb/s local network has been developed to 
satisfy the demand for faster and more efficient 
LANs while taking advantage of the well-known benefits 
of fiber-optic transmission. Hubnet, which is contention- 
based, consists of a set of hubs arranged in a rooted-tree 
topology connected entirely with point-to-point fiber-op- 
tic links (see Fig. 1). In any Hubnet, one central hub 
forms the root of the tree, through which all communica- 
tions ultimately pass. The other hubs, called sub hubs, 
cascade down from the central hub, connected through 
50-Mb/s duplex fiber-optic links. Each hub provides a 
means of connecting host computers or other machines 
to the network. 

The network’s size and 
the number of attachments 
can be increased by adding 
hubs to the tree structure. 
An efficient low-level-ac- 
cess protocol gives it low 
delay and excellent load- 
handling. Hubnet, the re- 
sult of a project carried 
out by researchers at the 
University of Toronto, of- 
fers. performance levels 
matched by few networks, 
but is nonetheless imple- 
mented with little 
difficulty. 

Since fiber optics was 
the selected communica- 
tions medium, various net- : 
work topologies were con- 
sidered to fully utilize its 
capabilities. First to be ex- 
amined was the topology 
typified by such coaxial-ca- 
ble-based carrier-sense 
multiple-access with colli- 
sion-detection systems as 
Ethernet. This configura- 
tion was not suited to fiber 
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ACCESS 
CONTROLLER 


SUB 
HUB 


1. Rooted-tree topology. Hubs connect in a rooted-tree structure; 
the central hub is the tree’s root. Network access controllers provide 
the host or device interface. Hub-to-hub and network-access-control- 
ler-to-hub connections are duplex 50-Mb/s fiber-optic links. 


optics, since optical taps or splitters do not distribute 
power efficiently in a bus topology. 

A second topology considered was a fiber-optic star 
coupler that transforms the network into a broadcast 
Star, gives more users access to the system, and enables it 
to have better performance and improved flexibility. This 
topology, however, restricts the number of attachments 
that can be supported. In addition, CSMA/CD protocols 
impose limitations on network size and on minimum 
packet length, as well as place demands on the dynamic 
range and acquisition-speed requirements of receivers. 

Since such factors can limit the performance of high- 
speed networks, this topol- 
ogy was also unacceptable. 
Although ring networks 
were also considered, reli- 
ability and survivability 
considerations called for 
complex or expensive mea- 
sures to achieve acceptable 
levels of performance with 
this format, so that this 
choice also could not be 
used. 

To satisfy the project’s 
goals for network size, 
number of attachments 
that would be possible, and 
ease of expansion, point-to- 
point fiber-optic links and 
active electronics were Se- 
lected as the approach. Ta- 
ble 1 compares the char- 
acteristics of Hubnet with 
those of a 10-Mb/s 
CSMA/CD network as 
specified by the IEEE 
802.3 standard. 

Functionally, a hub 
comprises a selection seg- 
ment and a broadcast seg- 
ment (Fig. 2). The selec- 
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tion segment has a number of 50-Mb/s optical receivers, 
arbitration and selection logic, and a single output avail- 
able in either electrical or optical format. In the case of a 
central hub, the output is electrical; for a sub hub, it is 
optical. Arbitration logic controls the contention process. 
Operation will be described on the assumption that the 
network is in an initial idle state—that is, no packets are 
being transmitted. 

An optical receiver detecting a packet’s arrival re- 
quests access to the selection logic. If this is the first 
incoming packet, it is selected and the packet is switched 
to the output, a bit-serial data bus. Subsequent packets 
arriving on other hub input ports are ignored while the 
current packet is being served. 


Packet-starts 


Depending on whether the hub is a central or a sub 
hub, the selected packet is put out in either electrical or 
optical format. When it ends, the arbitration and selec- 
tion logic is re-initialized. Any new packet-start will now 
contend for access to the selection logic output. 

The first new packet-start received will be selected, 
and any additional packets arriving subsequently at the 
other ports of the hub will be blocked. If two or more 
packets arrive simultaneously when the selection logic is 
free, the arbitration logic resolves any potential collisions 
and allows only one packet through. This selection pro- 
cess is made within two bit-times (20 ns/bit at 50 Mb/s) 
during the packet header interval. 

Only complete, fully formed packets ever pass through 
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2. Hub functions. The hub’s selection seg- 
ment chooses packets on a first-come, first- 
served basis, with only complete packets 
passing through. The broadcast segment re- 


ube times and regenerates the input data and 
1 broadcasts it on all outgoing ports at once. 


the hub. Therefore, although there is 
contention for access to the hub, col- 
lisions are resolved quickly. One 
packet is selected while all others are 
blocked and are forced to try again 
later. The hub-selection process 
works constructively: that is, by re- 
solving collisions, it always selects a 
packet for transmission. 

In a central hub, the output of the hub’s selection 
segment feeds the input to the broadcast segment, a 
connection that is made at electrical levels. In sub hubs, 
the selection output and broadcast input are made at 
optical levels and provide the means of interconnecting 
hubs. The hub’s broadcast segment consists of a single 
50-Mb/s input, either electrical or optical, clock recovery 
and data-retiming circuitry, and a number of optical 
outputs. The input data is retimed, regenerated, and 
broadcast onto all outgoing optical outputs. | 


OPTICAL 
OUTPUT 


Cascading hubs 


Hubs are cascaded (Fig. 3) by connecting the hub’s 
selection segment output to an optical input of a more 
central hub, over an optical path, with the data transmit- | 
ted in a bit-serial stream. The selection segment output of 
this hub is, in turn, connected to an even more central 
hub, until the last sub hub transmits directly to the 
central hub. In the central hub, the selection segment 
output is applied directly, over an electrical path, to the 
broadcast segment. The central hub’s outputs are broad- 
cast through the subhubs to all network access control- 
lers in the net, including the originating network access 
controller. 

The rooted tree network has a dual path. The up- 
stream one, from sub hubs to the central hub, works 
through a contention and selection process; the down- 
stream one, from the central hub through the network, is 
a straightforward broadcast mechanism. 

Clock recovery and data retiming 
are performed at each hub to mini- 
mize clock jitter and maintain negli- 
gible error rates in large networks. 
The delay through a hub for selected 
packets is about 250 ns, which is 
small when compared with the net- 
work’s typical propagation delays. 
There is no address recognition logic 
or any other provision for allowing 
local switching or routing. All logic 
functions are performed by a handful 
of integrated circuits. By design, 
hubs have been kept simple for maxi- 
mum reliability and minimum delay. 
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Network access controllers provide 
a means of attaching a host comput- 
er or other machine to the network. 
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3. Cascading hubs. The optical output of the 
sub hub’s selection segment connects to an 
optical input port of a more central hub. In 
turn, the corresponding optical output of the 
more central hub connects to the sub hub’s 
broadcast input port. 


Such a controller consists of a host- 
specific interface, separate transmit 
and receive buffer memories, control 
logic that carries out Hubnet low- 
level protocols, and a 50-Mb/s opti- 
cal interface to the network (Fig. 4). 
The controller comprises two sepa- 
rate units: the controller module, 
which plugs into the host computer, 
and the transceiver, which provides 
the electro-optic network interface. 
A ribbon cable connects the two. (A 
controller designed for Multibus- 
based host computers and its associ- 
ated transceiver has been built.) 
This class of network access con- 
trollers implements Hubnet’s physi- 
cal, data-link, and lower network-lev- 
el protocols, while the host 






SUB HUB 


runs 


higher-level 
communications protocols. The controller’s low-level pro- 
tocols provide a best-effort delivery system; the higher- 
level protocols guarantee message delivery. 


Controller operation 


A packet, including destination and source address 
fields, is assembled in the network access controller 
transmit buffer. The controller completes the packet by 
appending a header and a cyclic-redundancy-check field 
as well as an end-of-message sequence. The signal is 
converted to optical levels and transmitted to the net- 
work at 50 Mb/s. There is no carrier sense or listen- 
before-talk mechanism: when the controller has a packet 
ready to transmit, it does so. 

In the receive direction, the controller monitors all 
incoming messages. On examination of the address fields, 
it stores only those packets intended for it in the receive 
buffer. After recalculating and validating the CRC field, 
the controller notifies the host that a valid packet has 
been received; the host then reads the data and carries 
out the higher-level communications protocols. 

Each network access controller has a unique address 
or set of addresses to fix its relationship to other such 
controllers in the network. The addresses of both source 
and destination controllers are embedded in the packet, 
along with other synchronization, address, control, and 
mode fields. 

Hubnet’s message format (Fig. 5) includes an 8-bit 
header field, a unique pattern that tells the receive logic 
in a hub or network access controller that a packet-start 
has arrived. Destination- and source-address fields, 16 
bits each, follow. The 16-bit mode field specifies the 
message’s type and format and has various control bits 
used by higher-level communications protocols. Optional 
fields may follow, depending on the mode field’s value. 

The data field, which may be nonexistent (0 bytes) or 
as long as 4-K bytes, carries the message information, 
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followed by a 16-bit CRC field. A unique end-of-message 
sequence terminates the packet. Except for the header 
and end-of-message sequences, the packet is encoded in a 
Miller-type code to ensure high transition density and 
good dc balance. 

The host computer or user attachment to Hubnet is 
provided by network access controllers connected to the 
hubs at any level of the tree structure. They, too, use 50- 
Mb/s fiber-optic links. The fundamental concept behind 
Hubnet stemmed from the realization that if a bus is 
shrunk down to a point (or to several inches of wire on a 
backplane), it is possible to detect and either resolve or 
avoid collisions of packets arriving at that point from 
different sources as shown in Fig. 2. The hub acts as a 
traffic cop by monitoring incoming packets and guaran- 
teeing that only one, in its entirety, is passed through the 
network. 


Packet to hub 


As soon as a network access controller has a packet 
ready, it is transmitted to the hub serving that controller. 
The hub will select this packet only if the selection side 
is receptive, and this is the first new packet-start re- 
ceived. Provided that this first-come first-served condi- 
tion is met at all intermediate hubs, the packet works its 
way up to the central hub, but it can be blocked at any 
hub as it passes through the system. Once the packet 
reaches the central hub and has been selected by it, it has 
successfully captured the network. On the broadcast path 
of the tree structure, the packet is then transmitted to all 
network access controllers throughout the network, 
through the subhubs, including the originator. 

When the originating controller hears its packet echo 
back within the expected round-trip time, it knows that 
it has successfully acquired the network and assumes that 
the destination controller received the packet as well. 
The controller has only to examine the packet’s address 
fields to make a decision; if the source-address matches 


97 





TO HOST COMPUTER 


HUBNET CONTROLLER 


HOST INTERFACE AND CONTROL 


CONTROL AND TRANSMIT RECEIVE 
STATUS REGISTERS BUFFER BUFFER 
: NETWORK CONTROL 


RIBBON CABLE 
INTERCONNECTION 















HUBNET TRANSCEIVER 


PARALLEL TO 
SERIAL 
PACKET FORMATTING 


OPTICAL TRANSMITTER 












NETWORK ACCESS CONTROLLER 


SERIAL TO 
PARALLEL 
DECODING AND 
STRIPPING 
CLOCK RECOVERY 
OPTICAL RECEIVER - 


50-Mb/s OPTICAL 
OUT TO HUB 










50-Mb/s OPTICAL 

IN FROM HUB 

4. Network access controller. The network access controller, in- 
stalled in the host computer bus, carries out the low-level Hubnet 
protocols. The transceiver provides a 50-Mb/s optical interface to the 
network. A ribbon cable connects the two units. 


the local one, it means that the packet is an echo. 

If the originator does not receive an echo within the 
expected round-trip time, the network access controller 
concludes that it did not acquire the network. Ongoing 
transmission is aborted, and the controller immediately 
retransmits the packet stored in the transmit buffer. 
There is no back-off or waiting period; the controller 
continues to retry at round-trip intervals until it has 
acquired the network (as signaled by the echo detection) 
or reached a preset retry limit. 

On receiving a packet addressed to it, the controller 
recomputes the CRC field, which it compares with the 
one that has been ‘received. Any discrepancy will cause 


Field ——_____. 


Idle Idle 
dock | 4 [>| s | M]o jose) ec |e | i, 


H Header 8-bits, 7 highs followed by 1 low 
D Destination 16-bit Destination Address 

S Source 16-bit Source Address 

M Mode 16-bit Mode field 

O Optional Fields 


Minimum Length 0 
Maximum Length 4-K bytes 


C Cyclic redundancy 


check 16-bit CRC field 


E End of Message signaled by 3-bit shutdown sequence 
followed by 6 consecutive lows. 


5. Message format. Except for the 8-bit header, all fields are 16 bits. 
The message includes several fields: destination and source address, 
mode, optional extension, variable-length data, and cyclic-redundan- 
cy-check. An end-of-message sequence signals the packet’s end. 
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the packet to be rejected. Valid packets are stripped of 
the header, CRC, and end-of-message sequences and then 
placed in the receive buffer, where they are made avail- 
able to the host. 


Design considerations 


When Hubnet’s original goals were chosen, they in- 
cluded a 50-Mb/s transmission rate, since it represented 
comfortable technological and cost thresholds. At this bit 
rate, the use of high-speed emitter-coupled logic is re- 
quired only in the serial data paths and clock recovery 
logic. Low-cost electro-optic sources and detectors can be 
used. 

The network access controller’s design makes possible 
extensive use of programmable logic arrays. As a result, 
it achieves a fairly high logic and packaging density yet 
allows logic changes to be made easily; new PLAs can be 
programmed. The hub uses ECL logic chips throughout, 
since it handles 50-Mb/s data streams and 100-MHz 
clocks. 

Hubnet is a master-clocked network. A master clock 
generated in the central hub provides a time base to all 
sub hubs and network access controllers. The timebase 
reference is inherent in the signal continuously broadcast. 
Outside of packet transmission, a 25-MHz idle clock is 
broadcast to ensure that all hubs and controllers receive 
a constant signal from which to derive the network mas- 
ter clock. Packets are encoded in a high-transition densi- 
ty code to maintain clocking information during trans- 
mission. All packets transmitted by the controllers are 
clocked by the locally derived 50-MHz system clock and 
arrive at the serving hub, frequency synchronous to, but 
in arbitrary phase with, the hub clock. 

The selected packet undergoes a phase-alignment pro- 
cess undertaken in the 8-bit header period. The packet is 
then retimed and broadcast, but not before the 8-bit 
header has been fully refreshed to ensure that it can be 
recognized at the next hub or controller. This synchro- 
nous mode of operation eliminates the need for fast- 
acquisition phase-lock loops and keeps the header size to 
a minimal 8-bit field. 

Optical receiver design has also been greatly simplified, 
since a signal—the 25-MHz idle clock or the encoded 
packet—is always present on all Hubnet links. This ar- 
rangement allows the receiver to be ac-coupled for maxi- 
mum sensitivity and provides for the establishment of an 
optimum decision-biasing level. An indication of link in- 
tegrity and receive power level is provided as well. The 
absence of a receive signal is detected and drives a light- 
emitting-diode alarm indicator, allowing faults to be lo- 
cated and repaired quickly and easily. 

In high-security applications, where surreptitious tap- 
ping of or tampering with the optical cable may be a 
concern in system operation, a voltage test point can 
monitor the received power level. Rapid or unusual 
changes may mean an attempt to compromise the sys- 
tem’s security. Hubnet optical links use an LED source 
and a p-i-n detector operating at 820 nm. 

Provided that the link bandwidth is greater than 50 
MHz, fiber-optic links can use 50-, 85-, or 100-~m-core 
graded-index fiber. Link spans (hub to hub or hub to 
network access controller) of up to 2 km are achieved 
using suitable low-loss fibers. 
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Hubnet permits the network access controllers and 
hubs to be configured according to the application. Al- 
though the network always operates as a rooted tree, the 
physical configuration can take many forms. Each hub 
can handle up to 11 optical ports. In a central hub, any 
optical port can serve a controller or lower-level hub; in 
a sub hub, one optical port is assigned to handle connec- 
tions to a higher, more central hub. 

A star-like arrangement, with all hubs located at a 
central site (Fig. 6a), may be suitable if all network 
access controllers are within range (2 km) of the central 
site. Since all hubs are in one location, maintenance and 
fault-location are centralized. In a linear network (Fig. 
6b), hubs are strung together and act as repeaters in a 
bus-like structure. Each hub provides a number of local 
network access controller attachments. 

In Hubnet, there can be only one active central hub, 
but any number of sub hubs is permissible. The net- 
work’s actual topology depends on several factors: the 
number, distribution, and concentration of network ac- 
cess controllers, the desire to place hubs in locations that 
offer both security and easy access for maintenance, the 
2-km length restriction on fiber-optic links, and cabling 
considerations. 

Large networks with several levels of hubs can serve 
hundreds (or thousands) of controllers. The network’s 
addressing capability (65,536) is unlikely ever to be a 
limitation. Network overload, resulting in delay times 
that are unacceptable to the network access controller, is 
more likely to be the limiting factor. It can be overcome 
if the network is subdivided into two or more networks 
and gateways are used to bridge them. 

Network access controllers closer to the central hub 
will hear their packets echoed—or not echoed, as the 
case may be—sooner than controllers farther away. 
Thus, if allowed, the more central controllers will be able 
to retry more quickly than their counterparts and will 
therefore have a better chance of acquiring the network. 


Retry rates 


A high degree of fairness can be forced on the network 
if all controllers are programmed to the retry rate estab- 
lished by the round-trip time of the controller farthest 
from the central hub. On the other hand, certain control- 
lers can be given favored status if they are located at the 
central hub and programmed for the highest possible 
retry rate. The network administration function and cer- 
tain types of file or print servers may benefit from attach- 
ment to favored controllers. 

In practice, however, most Hubnets will operate under 
light loads, and the effect of altering the retry rate will be 
small. For optimum performance on heavily loaded net- 
works, the controllers’ retry rates can be fine-tuned for 
desired performance characteristics. 

Since all Hubnet’s optical links carry a continuous 
active signal, notification of link failures (loss of signal) is 
immediate. Taking advantage of this feature, sub hubs 
can automatically revert to the central-hub mode and 
serve the subnetwork below if a higher-level interhub link 
failure is detected. Restoration of that link will switch 
the hub back to sub hub mode. Figure 7 shows an 
example of network partitioning. 

In normal operation, packets work their way up to 
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6. Two Hubnet configurations. In (a), all hubs are at a central 
location, which facilitates maintenance of the system. In (b), hubs are 
connected in a bus-like network. Either way, the network operates 
logically as a rooted tree. 


central hub A for ultimate selection and broadcast 
through the network. If a failure occurs and sub hub B 
no longer receives a signal from central hub A, sub hub 
B goes into the central-hub mode and the network ap- 
pears as two independent networks. When the fault is 
corrected, the network is automatically restored to the 
original configuration. 

Alarm indicators are provided at the hubs and net- 
work access controllers to indicate individual link activi- 
ty and receive power level, in addition to network syn- 
chronism status. If a failure occurs, it can therefore be 
located and fixed easily. 

Hubnet low-level protocols are carried out by hard- 
wired finite-state machine logic in the network access 
controller, so these protocols can cycle at full network 
speeds. Controller data throughput is limited by the host 
protocols, not by any network hardware. The message 
format is functional and well suited to high-speed net- 
work operation. 

Any one of the established or emerging standards can 
act as higher-level protocols for use in Hubnet. The 
Defense Department’s Transmission Control Protocol/ 
Internet Protocol can be run with an appropriate soft- 
ware driver and has been demonstrated on a Hubnet 
interfaced to a VAX 11/750 computer. 

In Hubnet, transmission delays do not become signifi- 
cant until more than 70% of the available capacity of 50 
Mb/s has been used. A delay is considered significant if 
it exceeds a packet transmission time by an order of 
magnitude. Since the network is always doing construc- 
tive work—that is, there are no destructive collisions or 
other bandwidth-wasting properties—network saturation 
is achieved at 90% to 95% of capacity. In addition, 
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7. Networking with link failures. In the event of a break in the link between sub hub B and central hub A in the original network (a), hub B be- 
comes the subnetwork central hub, and the network splits into two functional subnetworks (b). 


momentary overloads are handled well, thanks to the 
way Hubnet shares the available bandwidth. 

Hubnet’s attributes are suited to a wide variety of 
applications. Its high capacity and performance charac- 
teristics allow high-speed host-to-host or host-to-periph- 
eral communications. When used to connect a variety of 
hosts, work stations, terminals, and other machines—or 
when configured as a backbone network tying LANs 
together over an entire campus or office-industrial com- 
plex—hubnet has the size, addressing range, and flexible 
topology needed to handle the job. 

Exclusive use of fiber-optic links gives the network the 
electromagnetic interference immunity and high electrical 
isolation required for industrial applications. The security 
aspect of fiber optics is important to military, govern- 
mental, and financial applications. 


Can handle broadband 


Although Hubnet is a baseband network, the optical- 
fiber links have a broadband capability. No provision has 
been made for handling high-bandwidth full-motion vid- 
eo directly through Hubnet; because the system is con- 
tention-based, a maximum delay cannot be guaranteed. 
However, Hubnet fiber links can be used to carry addi- 
tional digital or analog information channels if wave- 
length-division-multiplexing techniques are used. 

In wavelength-division multiplexing, multiple services 
can be carried on a single fiber if each is transmitted at a 
different wavelength in the optical spectrum. Wave- 
length-selective filters sort the respective information 
streams out at the receiver ends. Point-to-point optical 
links can therefore serve non-Hubnet traffic from site to 
site. Users can consider this operation as an analog net- 
work superimposed on Hubnet’s tree structure—sharing 
the fiber links, for example. 

If fault tolerance is a requirement, or if improved 
reliability is necessary, Hubnet’s performance can also be 
enhanced through the use of replicate hubs. An active/ 
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standby or primary/secondary relationship can switch in 
redundant hardware or provide alternate paths in the 
event of a hub or link failure. 

Hubnet’s concept, though conceived in a 50-Mb/s im- 
plementation, is not limited to this speed. The network 
protocols, packet format, and configurations are not a 
function of bit rate. A Hubnet operating at 100 Mb/s, or 
at even higher rates, can offer exceptional levels of per- 
formance yet retain flexibility and simplicity in its ap- 
proach. In much the same way, a Hubnet operating at 10 
Mb/s can offer significant performance advantages over 
CSMA/CD networks operating at the same rate, yet it 
can still be cost competitive. 

Hubnet represents a new approach in high-speed 
networking. Although the network is well suited to a 
wide range of LAN applications, it continues to retain 
relative simplicity in operation, while still achieving high 
levels of performance. Other high-speed networks, pri- 
marily based on token-passing rings and also offering 
fiber-optic options, have been announced recently, or are 
known to be in development. 

With the movement to diskless work stations and the 
increasing use of computer-aided design and manufactur- 
ing—applications that involve large and rapid file trans- 
fers—network performance capabilities are being pushed 
to the limit. In graphics-intensive applications, network 
bandwidth requirements in the hundreds of megabits are 
becoming necessary. Networks operating at 10 Mb/s will 
soon become inadequate for many applications they now 
serve. High-speed networks such as Hubnet will stimu- 
late the evolution of LANs, broaden their application 
base, and give them a new dimension. LJ 


Harvey Ikeman is manager, design and development, at 
Canstar Communications, Scarborough, Ont., Canada. E. 
Stewart Lee and Peter I.P. Boulton are professors with the 
Computer Systems Research Institute at the University of 
Toronto, Toronto, Ont., Canada. 
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ANALOG ICs. GUARANTEED. 


ELHOOO2 e ELHOO21 ¢ ELHOO32 ¢ ELHOO33 ¢ ELHOO41 « ELHO101 


From Elantec. Wide band, high slew rate operational 
amplifiers. High speed buffers. High current output amps. 
And more. 


The ironclad guarantee. |f any Elantec amplifier fails 
to perform to published specifications, well replace it. 
And give you an additional part. Free. 


Commercial and MIL STD-883. All MIL STD-883 
devices are 100% U.S.-made. And, if special testing or 
processing is required, we'll work with you every step 

of the way. 


Elantec Stocking Distributors. Worldwide. 





AL HUNTSVILLE HAMMOND ELECTRONICS 
AZ PHOENIX WYLE 

CA IRVINE WYLE 

CA LOS ANGELES WYLE 

CA SACRAMENTO WYLE 

CA SAN DIEGO WYLE 

CA SANTA CLARA WYLE 

CO DENVER WYLE 

CF. NEW HAVEN MILGRAY ELECTRONICS 
FL FT. LAUDERDALE HAMMOND ELECTRONICS 
FL ORLANDO HAMMOND ELECTRONICS 
GA ATLANTA MILGRAY ELECTRONICS 
GA ATLANTA HAMMOND ELECTRONICS 
i CHICAGO RM ELECTRONICS 

IN INDIANAPOLIS ADVENT ELECTRONICS 
MD BALTIMORE MILGRAY ELECTRONICS 
MA BOSTON GERBER ELECTRONICS 
MI DETROIT REPTRON 

MN MINNEAPOLIS A.C.T. 

MO KANSAS CITY MILGRAY ELECTRONICS 
NJ CHERRYHILL MILGRAY ELECTRONICS 
NY FARMINGDALE MILGRAY ELECTRONICS 
NY FARMINGDALE NU HORIZONS ELECTRONICS 
NY FISHKILL INTERCEPT ELECTRONICS 
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Off-the-shelf availability. You'll find stocking distrib- 
utors throughout North America. And the world. 


Answers when you need them. When you call Elantec, 
you ll get answers. Fast. Data sheets. Technical assistance. 
Test procedures. Everything. Because we don't just pay 
lip service to quality and service. We guarantee it. 


Need parts fast? No problem. They’re as near as your 
telephone. From any of the stocking distributors below. 
Or, call us toll free at (800) 821-7429. We'll get your parts 
to you. With élan. 









ROCHESTER MILGRAY ELECTRONICS 


GREENSBORO HAMMOND ELECTRONICS 
CLEVELAND MILGRAY ELECTRONICS 
COLUMBUS REPTRON 
PORTLAND WYLE 
GREENVILLE HAMMOND ELECTRONICS 
KNOXVILLE HAMMOND ELECTRONICS 
AUSTIN WYLE 

| DALLAS WYLE 
SALT LAKE CITY WYLE 
SEATTLE WYLE 
MILWAUKEE RM ELECTRONICS 


MINORITY DISTRIBUTOR—INTERCEPT: EASTERN AND MIDWEST STATES 


FRANCE TEKELEC-AIRTRONIC 1-534-75-35 
ISRAEL VECTRONICS LTD. 0525-56070 
JAPAN INTERNIX, INC. 81-336-91101 
SWEDEN SVENSK TELEIMPORT AB 08-890265 
TAIWAN GALAXY FAR EAST 02-781-18957 
U.K. TOBY ELECTRONICS 44-295-6 1138/9 
W.GERMANY __. BITRONIC 089-496-00 105 


elantec 


TWX (910) 997-0649, Outside California Cali Toll Free (800) 821-7429 





Elantec, Inc., 1996 Tarob Court, 
Milpitas, CA 95035, (408) 945-1323 
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Teradyne systems 
may occasionally break down. 
Teradyne service will not.?? iss. 






PACIFIC U.S. - EASTERN U.S. GREAT BRITAIN SWEDEN 
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SINGAPORE 





Nobody likes mistakes. That’s why ‘Teradyne has 
spent more than 20 years building automatic test equip- 
ment that roots out and eliminates errors. 

Nobody’s perfect, however, and in one of life’s great iro- 
nies, even Teradyne products sometimes fall down on the job. 

But not to abess We can be absolutely candid about 

—— this for two reasons. First, we 
know that within any reason- 
= able framework, Teradyne 

| equipment performs superbly. 

Second, when the inevi- 
table problem does occur, we 
also know that you can’t find 
better service than ours any- 
"| where. And we're very proud 
of that. 

Only ae offers 
such a variety of service 
| options. For instance, you can 
' contract for complete on-site 
| service to be delivered within 
74 aspecified time. If we don’t 
come through, you don’t pay. 

Or you may choose to be 
more self-reliant, in which 
case we'll analyze your needs 
and help train and equip your 
people to handle almost any- 
thing that comes up. You'll go 
from downtime to uptime 
In no time. 

The coin 1S, whichases option you choose, we'll give 
you all the support you need. And in this unpredictable 
world that kind of assurance can be very comforting. 

So there you have it. Admitting we’re not perfect 


_ may be a bit unusual, but then at Teradyne we never follow 


the pack. 
We lead it. 


# EHADY NE; 


We measure quality 
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Submarine 
Tomorrow is today at NUSC 


The Naval Underwater Systems 
Center is the Navy's principal 
research, development, test and 
evaluation center for submarine 
warfare and subma- 
riné weapon sys- | 
tems. We provide 
high technology 
vital to the Navy's 
tactical and strate- 
gic edge in combat 
systems (sonar, 
combat control, 
electromagnetics, 
underwater weap- 
ons and targets, es. 
weapon launch and handling). Sur- 
face ship sonar and undersea 
ranges. 

Engineers and scientists who 
join the Center's laboratories at New- 
port, Rnode Island and New Lon- 








don, Connecticut, are encouraged 
to take responsibility almost imme- 
diately. They design, develop and 
les pines of these systems 
and work with private 
industry on produc- 
tion of the final proa- 
UCT. 

“| got responsibility 
right away, Says 
Ronald Jackson, an 
electronic engineer. 
“As | showed ability, 
my responsibility 
grew. Today, I'm a 

Meme = Oroject engineer.’ 
TArouGh NUSC S liberal education 
policy, Ron has earned a master's 
since he joined Newport and is 
working toward a Ph.D. 

Because the Center helps its 
scientists become expert in other 
fields, electronic engineer Donna 
Doane is concentrating on com- 
puter software. “I’m doing things 
people never have done before, ’ 
Donna says. ‘| design the project, 
and | see itto the end—to the final 
product.” Monica Sachs Is learning 
something new each day. “I’m work- 
INg On weapons systems engineer- 
iNg, a broad subject that allows you 
to get into several different kinds of 
engineering. | use my electronic 
engineering background to under- 
stand the other disciplines.” And 
Peter Santiago applies his com- 


puter background to quality assur- 
ance. ‘| look for self-gratification in 
the job, and | get that at NUSC.” 

We seek graduating and expe- 
rienced electronic and computer 
engineers with degrees from accre- 
dited colleges and universities. We 
also need computer scientists with 
degrees from colleges and universi- 
ties affiliated with a school of engi- 
neering and specializing in 
scientific and technical applica- 
tions. 

We offer you challenge, free- 
dom to be innovative and creative, 
and the opportunity to contribute 
your skills to our national defense. 

And the living is good, too! 
Newport and New London areas 
are popular for their excellent 
beaches, fishing and sailing. 

We believe we have both the 
challenge and the opportunity for 
you. For further information, contact 
Naval Underwater Systems Center. 
Personnel Staffing Division, E 
Newport, Rhode Island 02841 or 
call (401) 841-3585. 





An Equal Opportunity Employer 
U.S. Citizenship Required 
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DIGITAL FILTER 
HANDLES 
24-BIT DATA 








Bor a signal resolution about 50% greater than 
currently available integrated circuits, the KSC 2408 
digital filter chip allows data and coefficients each to be 
represented in 24 bits. Filtering takes place with 48 bits 
of internal accumulation. Thanks to the n-MOS chip’s bit 
serial arithmetic and internal multiplexing, filtering, 
along with such built-in features as input rectification 
and output decimation all can occur in a 24-pin dual in- 
line package. 

The chip features eight programmable second-order 

filters with two poles and two zeros each. The eight 
filters either can be configured to work independently or 
they can be cascaded to form higher-order filters— 
fourth, eighth, or sixteenth order. 
_ The 2408 can filter signals throughout the audible 
range and beyond, up to a sampling rate of 125 kHz. 
According to Michael Tomasic, chief 
operating officer of Kurzweil Ap- 
plied Intelligence, the filter was de- 
signed to the implement large-vocab- 
ulary speech-recognition software 
that the company is now perfecting. 
The filter grows out of artificial intel- 
ligence work Kurzweil is doing on a 
voice-activated typewriter and relat- 
ed subsystems and components. 

In addition to speech recognition, 
the filter chip is expected to have 
applications in digital signal process- 
ing such as telecommunications, au- 
dio recording, seismic testing, vibra- 
tion testing of structures, noise con- 
trol, acoustic research, sonar, and 
also in the technical and medical in- 
strumentation fields. 

According to the company, the 
general-purpose __ signal-processing 
chips commonly used as filters, such 
as the TMS320, are less accurate 
than the 2408 and must be laborious- 
ly programmed for filtering in the 
system software. 


N-MOS digital filter chip boasting 48 bits of internal accumulation makes possible 


implementation of large-vocabulary speech-recognition software 
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Besides providing designers with improved filter preci- 
sion, the 2408 is programmable for a wide variety of 
filtering applications. The chip’s high resolution is partic- 
ularly important in applications where quantization noise 
and filter stability are critical, the company says. 

To form finite-impulse and infinite-impulse response 
filters with the 2408, an appropriate configuration chain 
is loaded onto each pin. Because this chip uses only a 
single input/output pin, there is more space for on-chip 
functions such as built-in synchrony, error detection, and 
rectification. 

The chip’s architecture was planned to allow system 
engineers maximum flexibility in designing filters. It is 
suited to those applications where large number of filters 
are used, such as in arrays of filter banks. It is also 
possible to multiplex the eight internal filter components 
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with each other. The 2408 has on- and cross-chip multi- 
plexing capabilities with the maximum number of devices 
multiplexed being determined only by the decimation 
factor. In the case of the 2408, the decimation factor can 
be set anywhere from 1 to 255. By selecting the proper 
coefficient, a highly accurate bandpass, lowpass, or high- 
pass filter can be formed with the 2408. 

Priced at $57 each in lots of 1,000, the 2408 is avail- 
able from Kurzweil’s distributor, Diplomat Electronics 
Corp., of Melville, N.Y. The chip comes in two ver- 
sions—as a 6-MHz part that consumes 0.60 W and as a 
4-MHz part that consumes 0.50 W. 

Kurzweil Applied Intelligence, 411 Waverly Oaks Rd., Waltham, 
Mass. 02154. Phone (617) 893-5151 
[Circle reader service number 338] 





1-GHz digitizing scope tests 
high-speed logic systems 


With a 1-GHz bandwidth and a time-base accuracy of 
100 ps, the HP 54100A/D programmable digitizing oscil- 
loscope was developed as a general-purpose tool for digi- 
tal designers working with TTL, emitter-coupled logic, 
CMOS, and other high-speed logic families. The instru- 
ment provides digital storage, infinite-persistence dis- 
plays, and pretrigger viewing. 

A variety of set-up aids simplifies time-domain mea- 
surements for digital design. ECL and TTL presets scale 
the vertical gain, offset, and trigger levels for the selected 
logic family. The auto-scale button produces a stable 
display. Up to 10 front-panel set-ups can be stored in 
nonvolatile memory, and hard copy can be produced 
with either a pen plotter or a graphics printer. In addi- 
tion, the HP 54100A/D is compatible with the HP 9000 
series 200 computer, so the user can program complex 
measurement sequences. 

This two-channel oscilloscope comes in two configura- 
tions. The HP 54100A provides two vertical channels 
and one trigger input; the HP 54100D provides two 
vertical channels and two trigger inputs, in addition to 
logic-triggering capabilities. Inputs on both configura- 
tions have removable pods: the user can choose the one 
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that suits the application. 

Three probe pods can be installed in any of the inputs 
on the front panel of the HP 54100A/D. Three 50-2 
pods are included as standard. Pods of 1-GHz or 1-MQ 
may be ordered separately. With the 1-GHz pod, the 
system bandwidth is 700 MHz. 

With a dual eight-to-one probe multiplexer, the user 
can connect up to 16 probes to a circuit and then select 
two at a time, with no need to disturb the test points. 

The price of the HP 54100A is $17,600. Delivery takes 
four weeks. The price of the HP 54100D is $19,300, with 
an eight-week delivery time. 

The probe multiplexer (HP 54300A) sells for $6,800, 
and delivery time is eight weeks. The 1-GHz 54001A 
probe sells for $750, additional 50-Q 54002A probes sell 
for $130 each, and the 1-M9 54003A sells for $550. 
Delivery time for all probes is six weeks from receipt of 
order. 

Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 94303 [Circle 340] 





Bus interface for Macintosh 
supports advanced features 


Complete IEEE-488 capability is provided by the 
Mac488, including controller, talker, and listener func- 
tions. The Mac488 executes the same commands and 
protocols as the Hewlett-Packard Co. model 85 computer 
and supports such advanced features as pass control, 
receive control, secondary addressing, parallel poll, and 
serial poll. 

With the Mac488, the Macintosh personal computer 
can communicate as a peripheral with other 488 bus 
controllers. The peripheral command changes the 
Mac488 to a noncontroller peripheral from the system 
controller power-on state. 

The serial port on the Macintosh sends commands and 
receives data from the Mac488. Programs supporting the 
serial port can control the interface. Communication is 
asynchronous, and the default baud rate is 9,600 kb/s; 
valid rates are from 110 to 19,200 bauds. 

The Mac488 is available for $595, including connec- 
tion cable. Delivery will be made in two weeks after 
receipt of order. 
lO Tech Inc., P.O. Box 21204, Cleveland, Ohio 44121. 

Phone (216) 321-0609 [Circle 341] 


Scanner converts drawings 
and text to electronic files 


A graphic digitizer and text-input system, the Personal 
Scanner, has been developed for use with personal com- 
puters. It provides both optical character recognition and 
image processing in a single unit, to convert text or 
graphics from hard copy. 

Hardware consists of a desktop scanner, a cable, and a 
half-size interface card for the IBM Corp. PC and PC/ 
XT personal computers. The manufacturer plans to mod- 
ify the system so that it will work with Apple and other 
Motorola-68000-based computers as well. 
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There Are All Kinds Of Buttons 
For All Kinds Of Jobs ... 


...4rom campaign to coat, from panic to push. 
When your product design calls for a single 
or multi-station, illuminated or non-illuminated 
push-button switch, you don’t have to play 
‘‘who’s got the button?’’ Just specify 
Switchcraft. We’re the hot button for one of the 
largest selections available, from IBS Miniature 


and Cord-Switches to Dual Visual Recognition 
switches and the LUS (Lighted Uni-Switch). 


So whether your design is for a sophisticated 
lab instrument or a simple intercom, we’ve got 
what it takes to button up the job. That goes 
for consumer entertainment products, tele- 
communications, instrumentation, emergency 
lighting systems, AV, and medical electronics. 
And, you can be sure our Switchcraft quality 
and reliability will be right on the button. 


For more information on the right kind of push-button 
for your kind of job just contact Switchcraft or your 
Switchcraft Representative today. 


5555 N. Elston Ave. @ Chicago, IL. 60630 @ 312/792-2700 
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For Europe’ 
Only 





Professional, exact time... all day... 
every day. 

The KINEMETRICS / TRUETIME 
Low Frequency Synchronized Clock 
Model LF-DC brings you NPL or PTB 
official time of day — with an accuracy 
of +0.5 milliseconds — using the 
transmissions of MSF (Rugby, England) 
or DCF77 (Mainflingen, W. Germany). A 
single internal switch simultaneously 
selects correct code format and frequency 
(including remote tuning of the antenna). 

The Model LF-DC is guaranteed to 
operate within 2000 km of either MSF or 
DCEF-77 and provides not only time 
display, but an extensive array of 
electrical outputs for virtually every 
time-of-day application. 

Professional features include: bright 
plasma display, Standard outputs of IRIG 
B time code, 1 kHz, 1 Hz, 1 ppm, 1 pph, 
1 ppd, precision 60 / 50 Hz, plus optional 
outputs of IEEE-488, parallel BCD or 
RS-232 for computer interface, IRIG H 
and external oscillator input. | 

Contact your representative or the 
factory today for full details! 
Kinemetrics / TrueTime, . 

3243 Santa Rosa Ave., Santa Rosa, CA 
95407. USA. Phone 707 528-1230. Telex 
176687. 


KINEMETRICS / 
TRUETIME 


In Europe, Italy: (02) 345 2071; 
Norway: (02) 23 14 88; Spain: 733 
0562; Switzerland: (01) 435 4111; 
United Kingdom and Eire: (0926) 35411 


*Nearby countries, too! 
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The Personal Scanner is _ being 
marketed for office use. The manu- 
facturer believes that its small size 
and quiet operation along with its 
dependability (self-contained light 
source, one moving part) and low 
price will make the system attractive 
to users now using several single- 
function machines to perform the 
Personal Scanner’s page-reading and 
image-processing functions. 

The price of a single unit is 
$2,487. Delivery is scheduled for 
November. 


Electronic Information Technology Inc., 
373 Rte. 46 W., Fairfield, N.J. 07006. 
Phone (201) 227-1447 [Circle 344] 


One reader does many jobs 
with dual-interface port 


With its dual-interface capability, the 
AlphaWord series 80 model D page 
reader can enter data into two host 
machines (computers, peripherals) 
that may each have a different inter- 
face as well as require different codes 
and formats. 

A dual-output port and plug-in 
module provide the necessary elec- 
tronics to route data with the correct 
interface, code, and format pro- 
grams. When another interface is re- 
quired, the user changes modules. 

A second interface is not needed, 
however, for input to two identical 
hosts; a commercially available A-B 
switch may be used. 

The price of the AlphaWord series 
80 model D is $14,990. It is available 
30 days after receipt of order. 
Compuscan Inc., 81 Two Bridges Rad., 
Bldg. 2, Fairfield, N.J. 07006. Phone (800) 
631-0951 or (201) 575-0500 [Circle 345] 
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Local-use modem 
has 4-to-17-mile range 


A modem for local use, the LDS- 
309A has such features as auto- 
equalization for easier installation 
and both synchronous and asynchro- 
nous data-handling capabilities. It 
has been designed for high-speed 
data transfer within a_ building, 
across the street or campus, or with- 
in a 4-to-17-mile range. 

The LDS-309A operates at data 
rates of 2,400, 4,800, 9,600, and 
19,200 b/s in either mode. It oper- 
ates full duplex over 4-wire nonload- 
ed telephone cable or half duplex 
over 2-wire nonloaded telephone ca- 
ble. Available now, the LDS-309A is 
priced at $495. 

Gandalf Data Inc., 1019 S. Noel, Wheeling, 
Ill. 60090. 
Phone (312) 541-6060 [Circle 387] 


Test, verification linked 
in CAE by tester series 


Integrated simulation, acquisition, 
and real-time comparison are put in 
the hands of the integrated-circuit 
designer by the Logic Master series 
of functional testers. Logic Master 
can be configured either as a func- 
tional verification system or as an 
engineering evaluation system. 

Two models, Logic Master I and 
Logic Master II, are available. Logic 
Master I has 32 channels of pattern 
generation and 32 channels of data 
acquisition with real-time compari- 
son. Each module offers 8-K_ of 
memory per channel. TTL driver 
and receiver probes are standard on 
this system. 

Logic Master II also has 64 chan- 
nels, each with 16-K of memory on 
all inputs, outputs, and programma- 
ble formats. It includes driver and 
receiver probes with high-resolution 
voltage-level programmability in 10- 
mV increments. 

The mainframe contains the hard- 
ware required to stimulate the proto- 
type IC, acquire the resulting output, 
and compare it with known good 
simulator output, at real-time chip- 
Operating speeds. The verification 
unit provides a test fixture that sends 
test signals—with impedance con- 
trolled—to and from the chip being 
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An Alternative 
for Advertisers to 
Reach Design Engineers 


Ni 





Editorial: 


Military/Space Electronics Design is 
devoted entirely to international cover- 


age of the military/space segment of the 
electronics industry. It is produced by ateam 
of experienced technical editors dedicated to 
providing readers with the most complete 
and accurate technical information available. 
A typical issue includes detailed technical ar- 
ticles focusing on significant trends or tech- 
niques authored by industry experts, 
provides in-depth technical articles and in- 
troduces new products. 


25,000 qualified electronic design engineers 
specifically responsible for the design and 
manufacture of military/space electronic 
equipment and systems, worldwide. 


1984 Special Introductory Rates: 


Non 

ElectronicsWeek _ElectronicsWeek 
Ad size advertisers advertisers 
1 page: $1,000 $1,500 
2/3 page: 750 TA25 
1/2 page: 620 930 
1/3 page: 400 600 
1/4 page: 320 480 
1/6 page: 220 330 
Cover rates ; 
4th cover: 2,160 2,635 
3rd cover: 1,710 2,260 
2nd cover: 1,810 2,410 
Color charges: 
Two color, standard: 305 
Matched 2nd color: 510 
4 color process: 610 
4 color process spread: 950 


Issue and Closing Dates: 


Issue dates Closing Dates 
Premier Issue 


October 15, 1984, 
December 15, 1984 
No Waste Circulation: 


Military/Space Electronics Design is a 
targeted and cost-efficient way to get your 


advertising read by military/space electronic 
equipment design engineers, worldwide. 


September 15, 1984 
November 15, 1984 


For space reservations, call Production Dept.. 
McGraw-Hill Electronics Publications, 
(212) 512-3140, 

1221 Avenue of the Americas. 

New York. N.Y. 10020. 
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The SEIKO | & E SA-1 Single-mode optical fiber connector is world 
famous for its stable and low connection loss—1dB or less (9/125 SM). 
SEIKO | & E knows that the ferrule determines connector performance. 
When the SF-1A ferrule is used in combination with the SA-1 connector, 
you are assured of the industry's highest precision in single-mode com- 


munications. It’s widely used by leading communications and computer 
specialists in Japan and abroad, and especially used in the construction of 
single-mode main communications lines. That’s saying something about 
SEIKO | & E quality. About our technology. And about our dedication to 
serving you. 





le for Single- Mode Communications SF-1A 





0.5 or less 
+4 
—O 














0.5 or less 
0.5 or less 
0.5 or less 
Free-cutting Stainless Steel Aluminum Ceramic 











SA 
2.5mm Diameter SF-1A 
Single Cord (PVC Sheath Diameter 3mm, Cladding Diameter 125um) 
1dB or less (10/125SM) 
~20~+80°C 
1,000 times or more 


‘SEIKO INSTRUMENTS & ELECTRONICS LTD. 


Components Sales Department: 

31-1, 6-chome, Kameido, Koto-ku, Tokyo 136, Japan ‘Telex: 2622162 DSEIKO J 

Display Sales Section Phone: (03) 682-3781 Electronic Parts Sales Section Phone: (03) 684-2010 
Printer Sales Section Phone: (03) 684-2023 Instrument & Module Sales Section Phone: (03) 682-7632 
Seiko Instruments GmbH: 

Arabella Center 13 OG Lyoner Strasse 44-48, 6000 Frankfurt/Main 71, W. Germany Phone: 069-6666971 
Telex: 413045 SIG D 
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SPECIAL REPORT 
DECEMBER 3 


Fifth Generation Computers 


¢ The Japanese Fifth Generation Project 
¢ Other National Projects 
¢ Advanced Computer Architecture 


¢ Artificial Intelligence 
Issue Date: December 3, 1984 
Closing for Advertising: November 12, 1984 


Vi ElectronicsWeek 
Hill | The Voice of the Industry, Heard Every Monday 
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ANOTHER 
STEP FORWARD [ii 


Once more, Thomson Semiconductors 
takes a step forward by offering circuit 
designers 0.3V turn-on voltage coupled 
with sub-nanosecond switching in small 
signal diodes. | 
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Suited to digital or analogue circuitry, : 
Thomson Semiconductors’ Schottky diodes 
are your cost effective answer whenever 1 : 
high speed and efficiency are required. 
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Let's take a step forward together. 
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A NEW HORIZON 


SMALL SIGNAL SCHOTTKY DIODES 


In the Schottky diode the potential barner results trom a metal GENERAL PURPOSE = MILY 


The main features of this device are: 

e/owturn-on voltage. yp be 

e Sub-nanosecond switching time. ie , Oe pe 
e Low reverse capacitance. Ns | 00 


These high performance Schottky diodes afford consider- BAT46 | 250 
able improvements aver conventional P/N junction diodes. BYVIO(Z2) 

This is a tact that has long been recognized however up until 5 ais wvailable as 9 double diode. 12) Similar to IN 5817 series 

now prices have been the hmiting factor, restricting applt- * @ Im ** @ 1A *** @ 09V 

ations to professional equipments. DO 38 and 00 41 glass packages 


High volume production of devices encapsulated in the rug- 
ged double stud D035 and D041 glass packages allows 

- Thomson Semiconductors to offer a low-cost, high reliability 
machine insertable product suitable for volume small signal 
and low- cost applications. 


Most of the devices are also available in 10236 plastic micro- 
package well suited for surface mounting purposes. 


Application areas cover telecommunications, computers, 
automotive and consumer oriented fields, market areas that 


Thomson Semiconductors are at the forefront of technology. : 
4 Only Thomson Semiconductors offers a fully comprehensive 


RF AND ULTRA FA 4 T SWITC. ioe FA pt range, tilling the gap between low level RF devices and power 
Schottky rectifiers, with the potential to satisfy markets cur- 
rently requiring. 

e Aeplacement of gold bonded Germanium diodes. 
parigi2 ° Fast recovery low-power rectiliers. 
6263 | 16 e Reverse polarity and circuit protection. 
BAR 18/1) ) 15 e Situations where low-voltage drop and/or ultra-fast 
BAR 10/3) | 25 | switching 1s a must. 


BAT 17/1) 


(1) Also available as a double diode. (2) Similar to 5082-2900 PACKAG. ING 
(3) Similar to 5082-2810 * @ 10mA 
Winise ee : Thomson Semiconductors D035 and D041 glass cia 
fective minority carrier lifetime is 100 ps max tor all devices. 
small signal Schottky diodes are available for automatic in- 
2 __ sertion either as axial or radial tape/reel packaged. The 
10236 surface mounting devices are readily available in bulk 
or Super-8 mm tape/reel tim. 


RELIABILITY 

A built-in guard-ring acts as a transient suppressor both in 
the reverse and forward direction protecting the structure 
against voltage surges, such as electro-static discharges. 


Thomson Semiconductors small signal Schottky diodes 
withstand all IEC 68 standard environmental tests. Relia- 
bility insurance life tests (storage, HTRB, operating) are 


lypically the devices will suit applications requiring: per roar ally condu cled. ae 

e Jransistors and digital circuit speed-up. Qutgoing quality levels are within the range of 100 ppm 
° Wave-form sampling. ___ (average defect rate). 

¢ Wave-form clamping and clipping. Hiftel screened devices are available from Thomson Semr- 
e UHF mixing and detection. conductors on request. 


THOMSON SEMICONDUCTORS Sales Headquarters 45 avenue de |'Europe - 78140 PARIS-VELIZY-FRANCE — Tel. (3) 946.9719. 
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WASHABLE 


Murata’s ceramic chip trimmer capacitor is washable. Sealed in a 
thermosetting plastic housing, it is extremely resistant to heat and 
can be used in the same way as any conventional chip capacit- 
Ors or resistors. 

Use any organic solvent with Murata’s TZBO4 series chip trimmer 
capacitors, and dip in flow or reflow soldering or in flux. you'll fi- 
nd TZBO4 helping you reduce assembly costs and still offering 
high quality. 

Moreover, the TZBO4 uniqu- 
e, cubic configuration allows 
it to be directly installed on 
circuit boards, and is ideal 
for space saving and surfa- 
ce mounting on both sides 
of a board. Also. four types 
of terminals are available, 


a 
fi 
z 
i 
and all come either in plastic 
i 
d 
E 
é 


CONSTRUCTION 


TRANSPARENT 
COVER FILM 


ROTOR SPRING 


METAL ROTOR 


STATOR 


TERMINAL 
ROTOR 


TERMINAL CERAMIC DIELECTRIC 





@ Specifications 

Single Ceramic Plate Type 
taping or in magazines to 
meet all 
needs. 


3.0 | NEO =200 


N150 00 


30.0 N1200= 500 
N1200-—500 


e Rated Voltage---100V D.C. e Withstand Voltage---220V D.C. 
@ Insulation Resistance---10*MQ min. e Torque---15~100g-cm 


Monolithic Ceramic Plate Type 


insertion 


automatic 












MTZB04 Series 


e Reted Voitage---50V D.C. e Withstand Voltage--- 110V D.C. 
e Insulation Resistance---10*MN min. e Torque---15~100g-cm 


% Working Temperature Range —55~+85C 





A Type BType 





Plastic taping 
type 








Telex:542329 


Phone:404-953-1799 


MURATA ERIE NORTH AMERICA, INC..- ag 

3002 Kingston Court, S.E.. Marietta, GA 30067, U.S.A. 
MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE 
MURATA ERIE ELEKTRONIK GMBH (West Germany) 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 
MURATA ERIE ELECTRONIQUE S.A. (France)- 
MURATA ERIE ELETTRONICA S.RLL. (Italy) ---------------- , 
MURATA ERIE ELECTRONICS (UK) LTD. (England)- 
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Telex:281009 
Telex:623763 


Phone:312-297-5560 
Phone:0911-66870 


Phone:024-6767 
-Phone:688-4833 
--Phone:2514-28585 


Telex:699954 
Telex:330385 
Telex:858971 










Mi RIMMER 





Standard Trimmer. 

For reducing assembly cost, use Murata’s ceramic trimmer capacitor 
TRIMCAP® Available in a plastic magazine, it is suitable for a variety 
of automatic insertion machines, and can be firmly installed to pri- 
nted circuit boards. Unlike conventional trimmer capacitors with 
rotors which is distorted by solder,“ TRIMCAP®” features linear tem- 
perature characteristics because it has no axle and no soldering joint 
at all. It is available in a wide variety of colored housings according to 
capacitances and with 6 different types of terminals. Colored plastic 
housings are extremely resistant to flame, fully satisfying UL Stand- 
ards. The confiquration of “‘TRIMCAP®” has been patented in many 
countries of the world and has proven to have cleared numerous sa- 
fety standards. 


@ SPECIFICATIONS 


A variety of series are available; the sin- 
gle ceramic plate type with 2.3 through 
60.0pF and the monolithic ceramic plate 
type with 50 through 120pF of the capa- 
citances, respectively. 


TRIMMER CAPACITOR 


TRIMCAP* 


CONSTRUCTION 


METAL ROTOR 


Solder contraction 


* CERAMIC 
DIELECTRIC 


ROTOR 


TERMINAL STATOR TERMINAL 


TRIMCAP * 





MURATA MFG.CO,LTD. 


HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617. --Phone:075-921-9111 Telex:64270 MURATA J 

MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) --...-.----- Phone:2554233 Telex:21127 

TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) -- seseseeessPhone:042-91-4151 Telex:11348 
(Taipei Office)-- Phnone:02-562-4218 

--Phone:0-262099 Telex:'56208 

Phone:720-7605/720-7321 Telex:25858 


MURATA COMPANY, LTD. (Hong Kong) -- sna Sa shaeadtons 
MURATA MFG. CO., LTD. Seoul Branch (Korea)--------------------------- 
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tested. Both systems provide a 20-MHz test rate; a 40- 
MHz is optional. Overall system timing resolution is 1 
ns. Real-time pattern debugging and real-time pattern 
control are possible with the Logic Master. Control pro- 
grams can be written in any language. 

_ Availability is 12 weeks after receipt of order. The 
price of Logic Master I is $29,200; Logic Master II sells 
for $39,300. 

Integrated Measurement Systems Inc., 9525 S.W. Gemini Dr., 
Beaverton, Ore. 97005. Phone (503) 626-7117 [Circle 343] 





Statistical software boosts 
forecasters’ sophistication 


A microcomputer version of a statistical forecasting and 
modeling software package runs on IBM Corp. Personal 
Computer-compatible equipment with 256-K bytes of 
memory, DOS 2.0, and two disk drives. An 8087 mathe- 
matics coprocessor will shorten the run time. 

The program builds univariate and multivariate Box- 
Jenkins models, including intervention models. The Box- 
Jenkins model predicts nonstationary time series, with or 
without seasonal variations generated by periodic exter- 
nal forces, and it has applications in many scientific and 
business fields. | 

This software easily interfaces with most planning, in- 
vestment, accounting, and inventory packages, the manu- 
facturer says. It is available with such automatic features 
as Autobj (automatic Box-Jenkins). 

The one-time licensing fees start at $195; with the 
Autobj feature included, fees-start at $495. A demonstra- 
tion diskette sells for $5. 

Automatic Forecasting Systems Inc., P.O. Box 563, Hatboro, Pa. 
19040. Phone (215) 675-0652 [Circle 347] 


Software line is developed 
for automated-factory use 


Modules to control mechanical parts design, analysis, 
and manufacturing that are integrated with advanced- 
information-management software from the same compa- 
ny have been released. The Cimplex product set runs on 
the VM/CMS operating system and is compatible with 
IBM Corp. software such as Cadam and Copics. The 
manufacturer is a systems integrator of the IBM 5080, 
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and Cimplex is designed to take advantage of this series’ 
graphics-display technology. 

The three Cimplex modules offer such capabilities as 
generators to create symmetric or asymmetric forms, 
contour display of deformation in stress analysis, and 
interactive two- to five-axis capability for multipath 
pocket milling. | 

An information-management module, Factory Auto- 
mation Information Management, includes active moni- 
toring and automatic change control and change notifica- 
tion on the level necessary for computer-integrated 
manufacturing. Data-modeling techniques include Coda- 
syl conventions to coordinate activity centers. 

The complete Factory Automation Information Man- 
agement module with license fee is $100,000. It is avail- 
able now. For Cimplex, the minimum annual license fee 
for an individual module is $40,000, and each module is 
offered separately. They will be available during the sec- 
ond quarter of 1985. 

Automation Technology Products, 1671 
Calif. 95008. Phone (408) 370-4000 


Dell Ave., Campbell, 
[Circle 346] 





Unit powers computer 
memory for over 1 hour 


A 5-V de backup power supply, the MUP-0503, features 
line isolation and an internal charger for its (optional) 
nickel-cadmium batteries and can completely replace a 
standard power supply, the manufacturer says. The unin- 
terruptible-power-supply capability is incorporated within 
the unit. 

If there is line failure, the MUP-0503 can power a 
microprocessor logic and memory system for over 1 
hour, with a 10-h recharge time. Input voltage is 100 to 
132 V ac, 47 to 63 Hz. Output voltage is 5 V dc at 3 A. 

The MUP-0503 is available from stock, either with an 
enclosure or on an open printed-circuit board. In origi- 
nal-equipment manufacturer quantities, the price is $120, 
without batteries. 

Instrumentation and Control Systems Inc., 520 Interstate Rd., Ad- 
dison, Ill. 60101. Phone (312) 543-6200 [Circle 355] 





Standard dc-dc converter line 
meets military specifications 


To provide an alternative to custom military-design capa- 
bility, standard triservice qualified dc-dc converters are 
announced in three power-output ratings. | 

The 4000 series single-output converter comes with 
ratings of 75, 150, and 300 W. The 5000 series dual- 
output converter is rated at 180 W, and the 6000 series 
triple-output converter at 175 W. Within the power rat- 
ings, various voltage-current combinations are available. 

Mean time between failures is 71,400 h for the 4000 
series and 72,000 h for both the 5000 and 6000 series, 
per MIL-HDBK-217C for a ground-fixed environment at 
an 85°C base-plate temperature. 

All converters incorporate power MOS FETs operat- 
ing at 100 kHz. The single-ended forward converter to- 
pology results in fewer power components, the manufac- 
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and there’s 





protected quality. 





When you really need top quality and 
reliability down to assembly line level, 
even the best AQL’s and PPM’s are not 
enough. 

Quality has to be protected. 

Protection begins with design, continues in 
fabrication and is guaranteed in shipping. 
SGS MOS products, such as memories, 
high speed CMOS, microprocessors, etc., 
are designed with full protection against 
electrostatic discharge. 

But that’s just the starting point. 

All SGS MOS devices are shipped in 
antistatic DIL chip carriers which are in 
turn vacuum sealed into conductive 
shielding bags. 

This gives 100% protection against 
electrical fields, humidity or oxidizing 
agents. 

Super quality deserves super protection 
down to assembly line level. You get it 
with SGS MOS products. 


SGS MOS PRODUCTS: TOP QUALITY, ——scs-ares Componenti Elettronici SpA 
TOP PROTECTION. Via C. Olivetti, 2 - 20041 Agrate Br. (Italy). Tel. 039-65551 
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turer says, which increases the unit’s reliability. 
Features include soft-start circuitry, low-line lockout, 
output foldback current limiting, and shutdown-type 
overvoltage protection. 
In quantities of 100, the prices of the 6000 series range 
from $2,196 to $3,720. Delivery takes 150 days. 
Rantec Power/Systems, 9401 Oso Ave., Chatsworth, Calif. 91311. 
Phone (818) 885-8223 [Circle 356] 





Photoelectric controls ignore 
randomly reflected light 


Two photoelectric retroreflective controls respond only 
to the polarized light received from corner-cube reflec- 
tors, ignoring random reflections from shiny surfaces in 
their environment. The MLS8C-P has a 15-ft range and 
operates on ac power; it is self-contained. The industrial- 
limit switch-housed FE-LP is available in de or two-wire 
ac versions and has an 8-ft range. 

The dc units offer a range of voltage inputs from 9 to 
30 V dc and are available in either current-sinking or 
current-sourcing versions. The maximum continuous 
load current is 200 mA, and the control can perform 
1,950 operations/min. 

The two-wire ac units run on a line voltage of 50 to 60 
Hz (93 to 132 V ac). Leakage current is less than 2 mA, 
and operation rate is 1,500/min. Both versions offer Na- 
tional Electric Manufacturers Association 1, 3, 4, 12, and 
13 sealing. They will operate in temperatures from —40°C 
to +55°C. 

The ML8SC-P sells for $155. The FE-LP lists for $141 
(dc) and $145 (ac). Shipping is from stock. 

Micro Switch, a Honeywell Division, 11 W. Spring St., Freeport, Ill. 
61032. Phone (815) 235-6600 [Circle 353] 





Converter offers continuous 
tracking at 36 revolutions/s 


A hybrid synchro/resolver-to-digital converter has a 
tracking rate that the manufacturer claims is 50% faster 
than: similar converters with internal transformer isola- 
tion. The 12-bit SDC/RDC1767 tracks at up to 36 revo- 
lutions per second, while the 14-bit model tracks at up to 
18 rps. 

The converters are based on a type II servo loop, 
which permits them to follow a rotating shaft without 
velocity lag. Continuous tracking, even during data trans- 
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fer, prevents stale data problems. 

Signal and reference frequency ranges from 400 Hz to 
2.6 kHz, and a dc error output can be used as a testpoint 
for built-in test-equipment. Both models produce parallel 
outputs, with a load-driving capability of 6 TTL loads; 
the manufacturer claims 2 TTL loads for competitive 
devices. 

Maximum error is guaranteed at 18.5 and +5.3 arc- 
min for the 1767 and 1768, respectively. The converters 
are packaged in a 32-pin metal dual in-line package and 
are available with either standard or military screening. 

Delivery takes up to eight weeks. In quantities of 10 to 
24 pieces, the 1767 sells for $471 and the 1768 sells for 
$503. 

Analog Devices Inc., 2 Technology Way, Norwood, Mass. 02062. 
Phone (617) 329-4700 [Circle 348] 





Voice store/forward system 
can support 100 to 500 users 


Designed exclusively for original-equipment manufactur- 
ers and distributors, a small-capacity system for voice 
storage and forwarding is the smallest member of the 
VMxX line. The four-port model VMX IV supports from 
100 to 500 users and can serve as many as 1,000 users 
when extra ports and storage are added. 

The system can also be linked through Voicenet, the 
manufacturer’s proprietary network, to other voice mes- 
sage exchanges worldwide. The VMX IV is small enough 
to be incorporated into an OEM’s equipment rack as an 
integral component and includes the standard features 
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found-in the model VMX III. Optional features such as 
Voicenet, Message Desk, and Call Answering are also 
offered. 

Scheduled to become available in the fourth quarter, 
the basic model VMX IV sells for $50,000. 
VMX Inc., 1241 Columbia Dr., Richardson, Texas 75081. Phone 
(214) 699-1461 [Circle 357] 





Transmitter combiners 
suit cellular radio systems 


Based on waveguide technology, a line of transmitter 
combiners intended for mobile radio systems requires 
30% to 70% less rack space than models using coaxial- 
resonator techniques, the manufacturer says. The equip- 
ment consists of a series of separate shared-wall wave- 
guide sections, with outputs combined by _ strip- 
transmission lines. | 

Laboratory and field tests indicate a high level of 
performance and reliability, the firm says. For example, 
at 630-kHz separation in cellular systems, the waveguide 
combiners provide greater isolation for a given insertion 
loss. Using strip-transmission lines rather than cavity 
intercabling virtually eliminates a major source of inter- 
mittent and degraded performance in conventional 
designs. 

The first models are designed for trunked, convention- 
al, and cellular operation in the 850-to-960-MHz range. 
The units fit 19- or 23/24-in. racks and are available in a 
variety of configurations from 4 to 16 channels, which 
are field expandable for more channels. 

Available in four weeks or less, the line’s prices begin 
at $1,900. 

The Antenna Specialists Co., Marketing Dept., 12435 Euclid Ave., 
Cleveland, Ohio 44106. Phone (216) 791-7878 [Circle 358] 





Unit encodes and decodes 
data at a 9,600 b/s rate 


An encryptor/decryptor designed to safeguard sensitive, 
unclassified government data, the Datacryptor II Model 
1027 implements the U.S. National Bureau of Standards’ 
Data Encryption Standard algorithm. It operates with 
protocol transparency at data rates up to 9,600 b/s, 
synchronously or asynchronously, in full- or half-duplex 
modes and on leased or dial-up lines. 
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For each data communication link encrypted, the 
Model 1027 works in conjunction with an accessory Key 
Writer to enter cryptographic key values in compliance 
with FED-STD 1027. | 

The Datacryptor Model 1027, available now, is priced 
at $2,800 for single units. ) 
Racal-Milgo, 8600 NW 41st St., Miami, Fla. 33166. Phone (305) 
592-8600 [Circle 385] 





Controllers enhance 
system flexibility 


The 560 and 565 programmable controllers are said to 
enhance system flexibility, reliability, and cost-effective- 
ness. The 560 is designed to handle discrete operations 
for applications such as machine control, material han- 
dling, and conveyors. The 565, with a parallel special- 
function central-processing-unit card added to a 560 
chassis, is designed for discrete, batch, continuous, and 
data-manipulation applications. 

Based on multiple 68000s, each model is contained in 
a standard 19-in. card rack. The unit’s core is its discrete 
CPU card, with 48-K words of user-configurable battery- 
backed time-of-day clock and two peripheral ports. A 
modular remote input/output system can be increased to 
8,192 I/O points of field and be located up to 15,000 ft 
from the controller. 

Users can expand memory in the field from a 48-K 
word minimum up to 256-K words for a full-up system. 
Available in late 1984, both models come in two basic 
configurations. 

Texas Instruments Inc., Dept. Tl ISD NR-1, P.O. Box 809064, 
Dallas, Texas 75380. [Circle 367] 


Industrial controller works 
with analog, digital I/O ports 


The GMS system 68K is a programmable industrial con- 
troller said to work with hundreds of analog or digital 
input and output ports and can also control printers, 
terminals, modems, and relays. It is also intended for use 
in process control, test equipment, or data-gathering 
applications. 

Self-contained in a single housing, the system is based 
on the 68008 high-speed microprocessor. It includes a 
cathode-ray tube display, rugged keyboard, and disk 
drives. Input and output ports run through a rear con- 
nector panel. The controller’s 16-bit speed enables it to 
provide high-speed data handling and math routines, 
automatic test equipment, and _ process. control 
applications. 

The system accepts and controls up to 256 analog 
channels and interfaces with IEEE-488 instruments. It 
accepts digital I/O channels in multiples of 80 lines and 
controls up to 16 channels of optically isolated ac/dc I/ 
O analog input levels from several millivolts to- hundreds 
of volts. Its 3!4-in. industrial drives are available as 
floppy or Winchester disks or streaming tape. 

Available now, a controller with analog and digital 
input ports, keyboard, monitor, and disk drives is priced 
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from $3,500 to $4,000 depending on options. 
General Micro Systems Inc., 1320 Chaffey Ct., Ontario, Calif., 


91762. Phone (714) 621-7532 [Circle 368] 





Machine inserts up to 


4,000 DIPs, 3,600 sockets/hr 


The 6796 Uni-Module inserts a variety of dual in-line 
packages and sockets into printed-circuit boards. The 
machine uses a single insertion head to accept compo- 
nents from a shuttle that travels horizontally to input 
magazines. 

The shuttle retrieves a component from 1 of 72 maga- 
zine stations and delivers it to the insertion-head transfer 
station, where the component leads are combed and 
straightened prior to insertion. Meanwhile, an X-Y posi- 
tioning system finds the programmed insertion location 
on the pc board. 

A rotary table provides indexing from 0° to 360° in 90° 
increments to allow the insertion of DIPs in both the X 
and Y orientation with one pass of the board. The table 
indexing is under pattern-program control and requires 
less than 1 s to execute each 90° index. 

The basic Uni-Module inserts 0.300-in. packages with 
6 to 20 leads, while optional tooling permits the insertion 
of DIPs with up to 24 leads. The insertion head may also 
be tooled to accept a combination of DIP sockets and 
modules. 

At a basic price of about $65,000, the Uni-Module is 
available in about four months. 

Universal Instruments Corp., P.O. Box 825, Binghamton, N.Y. 
13902. Phone (607) 775-1747 [Circle 363] 


Soldering system is suitable 
for midline production 


A soldering machine called the Mini-Wave is intended 
for production of printed-circuit boards in moderate 
quantities, as well as laboratory testing and special pro- 
ductions applications. 

The machine’s features include a foam fluxer, six 500- 
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W preheater elements, a 220-lb-capacity solder pot with 
variable solder-wave height adjustment, and a control 
panel. The system requires only 66 by.21 in. of floor 
space. Optional elevators, traffic controllers, belt convey- 
ors, and blocking devices are available for continuous in- 
line production. | 
Scheduled to be available in about two months, the 
system’s base price is $7,000. 
Universal Instruments Corp., P.O. Box 825, Binghamton, N.Y. 
13902. Phone (607) 775-1747 [Circle 364] 





Surface-mounted placer unit 
handles a variety of parts 


A surface-mounted component placement system, the 
MCT 6000, is a sequential model that populates Type I, 
Type II, and Type III surface-mount-technology circuits. 
The system combines a distributed processor-based con- 
troller with a closed-loop servo-drive system and auto- 
matic board and component handling. 

Capable of handling a placement area of up to 12 by 
18 in., the MCT 6000 accommodates a variety of feeder 
and component types. It handles components from 0.040 
by 0.040 in. to 1.2 by 1.2 in. with one placement head. 
Presentation media include carrier tape and linear vibra- 
tory magazines, as well as several integrated-circuit 
feeders. 

The unit features a production rate of 6,000 place- 
ments/h with a placement accuracy to within 0.002 in. 
and rotation accuracy of 10 min. of arc. The system uses 
its menu-driven program in order to control all place- 
ment parameters. 

Expected to be available in the fourth quarter, the 
system will sell for between $150,000 and $180,000. In- 
ternational prices may vary. 

MicroComponent Technology Inc., 599 Cardigan Rd., P.O. Box 
43013, St. Paul, Minn. 55164. Phone (612) 482-5100 [Circle 365] 





32-bit multiuser line 
employs 68008, runs Regulus 
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Unix-based desktop computers with 
disk capacities up to 150 megabytes 
are intended for value-added resell- 
ers, systems integrators, equipment 
manufacturers, and end-users. Each 
model in the VAR/68K line incorpo- 
rates 32-bit 68008 processors and 
Unix-compatible Regulus operating 
systems. 

Due to the memory-sharing and 
disk-swapping capabilities of Regu- 
lus, the VAR/68K line handles mul- 
tiple users efficiently. Applications 
and data are automatically swapped 
between memory and disk, and disk 
files are buffered in cache memory in 
order to accelerate input/output 
operations. 

The computers employ automatic 
task-switching hardware that mini- 
mizes the time necessary to switch 
between supervisor- and user-operat- 
ing modes. External direct-memory- 
access transfers are executed at rates 
of up to 2 megabytes/s and pro- 
grammed I/O operations up to 1.6 
megabytes/s. 

The basic configuration consists of 
the computer, terminal with key- 
board, 1 megabyte of floppy-disk 
memory, 5 megabytes of hard-disk 
storage, eight RS-232-C ports, a Cen- 
tronics-type parallel port, and Regu- 
lus operating system. Prices range 
from $7,900 to $25,000, depending 
on the configuration; prices are up to 
40% lower in multiple quantities. 
Deliveries take up to four weeks. 
Smoke Signal, 31336 Via Colinas, West- 
lake Village, Calif. 91362. Phone (818) 
889-9340 [Circle 360] 


Computer’s laser disk 
holds analog, digital data 


The model LPC-1000 incorporates 
laser video-disk technology, making 
it suitable for applications such as 
interactive training, data base, elec- 
tronic publishing, and archival stor- 
age. With the system’s proprietary 
digital data encoding scheme, the 
user can compress text, programs, 
and audio data and store it on the 
system’s 12-in. laser video disk, 
which carries all information for a 
given application. 

Both analog and digital data can 
be stored on the video disk, includ- 
ing motion sequences up to one hour 
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The best place to buy 
a Hong Kong factory is 
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Hong Kong. A surprisingly profitable investment. 


In South East Asia and the Pacific region lies a vast, but relatively untapped 
market for the sale of U.S. products and components. 

Setting up a factory in Hong Kong, or embarking on a joint venture with a 
local company is an excellent way of breaking into this potentially lucrative 
market. 

To help your cornpany take the first step, the Hong Kong Government's 
Department of Industry has opened an office in San Francisco, where you'll be 
able to get information and advice first hand. 

Hong Kong has endless attractions for American enterprise. There's a 
minimum of government red tape and interference, for example. Corporation tax 
is a modest 18%% with no control over company ownership, no customs duty 
and no restrictions on profits which can be freely converted into any currency. 
Add to this a skilled, million strong industrial workforce and a maximum salaries 
tax of only 17% and we think you'll agree that Hong Kong's an attractive place 


for investment. 

Our Industrial Promotion Officers, 
Robert Ashworth and Lyle Conley, will be 
pleased to assist you. _ 


Hong Kong Department of Industry 
Section E Suite 2130 

McKesson Plaza 

One Post Street 

San Francisco, Ca. 94104 

Tel: (415) 956-4560 Telex: 340192 HK IND SFO 


The Industrial Investment Advisers. 
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1984 World Markets Forecast Data Book 


Now available, the 26th annual market forecast gives an S 














analytical profile of the current and future demands of 
the electronics market. It covers 845 electronics prod- 
ucts in the categories of semiconductors, components, 
communications equipment, data-processing and office 
equipment, industrial and consumer electronics and test 
and measurement equipment. 


Other statistics reported include: compound growth 
rates, worldwide industry summary, country-by-country 
estimates for Western Europe, and more! ee. 


Don't miss the opportunity to see into the future. 
ss Order your copy today! 
rl) / Send $175 to: ElectronicsWeek Books 


e i P.O. Box 541, Hightstown, NJ 08520 
E a fi Payment must accompany all orders. USA residents please include sales tax. 
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in length, over 100,000 still images, over 100 hours of 
audio information, 1 million pages of alphanumeric text, 
and over 1 gigabyte of computer digital data. The disks 
are difficult to copy, rugged, and permit long storage life. 

The model LPC-1000 includes a graphics generator 
with resolutions of 640 by 400 or 320 by 400 pixels. The 
graphics produced can be overlaid onto the video disk 
picture. 

In the microcomputer mode, the model LPC-1000 
serves as a general-purpose 8086-based system with the 
CP/M-86 operating system. In the video playback mode, 
it uses a red-green-blue monitor and plays video disks in 
linear mode. Any commercially-available laser disk can 
be played. Another mode allows interactive training, sim- 
ulation, or other applications that require real-time video 
and audio feedback. 

The model LPC-1000 sells for $9,750; production 
quantities will be available for delivery sometime in early 
1985. 

Tomax Inc., 5800 Andover Ave., T.M.R. Quebec, Canada H4T 
1H4. Phone (514) 735-6541 [Circle 361] 





Two dot-matrix printers are 
versatile, low-end devices 





Targeting the growing under-$1,000 market for matrix 
printers, the Personal Printer I and Personal Printer II 
come in two carriage widths and offer a number of 
features attractive to microcomputer users. 

The Personal Printer I has a 10-in. carriage and prints 
up to 80 columns at 10 pitch or 136 columns at 17 pitch. 
The Personal Printer II has a 17-in. carriage and prints 
up to 156 columns at 10 pitch or 256 columns at 17 
pitch. 

Both models feature friction and pin feed, bidirectional 
printing, a 2-K-byte buffer, and close form tear-off to 
avoid wasted paper. The Centronics parallel interface is 
standard, with the RS-232 interface available as an op- 
tion. The noise level is low, under 60 dBA. 

Retail prices are $695 for the Personal Printer I and 
$895 for the Personal Printer IJ. They are available 
through the firm’s sales distributors. 

Datasouth Computer Corp., 4216 Stuart Andrew Blvd., Charlotte, 
N.C. 28210. Phone (704) 523-8500 [Circle 350] 
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Matrix printer relies 
on advanced print head 





The model OT-700 matrix printer, with a print head that 
operates at speeds of up to 700 characters per second, 
offers micro- and minicomputer users performance equal 
to matrix line printers, the manufacturer says. Intended 
to meet high-volume output needs of data-processing en- 
vironments, the OT-700 has no duty-cycle limitations. 
The OT-700 also creates letter-quality printing at 350 
characters/s and comes with a variety of character sets. 
The unit offers a carriage width of 136 columns. Paper 
feed is from the front or bottom of the case. 
Dot-addressable graphics printing is available in two 
operating modes: 50 by 69 dots/in. for high-speed output 
or 100 by 69 dots/in. for high-resolution copies. 
Deliveries will start in November. The price of the 
OT-700 is $1,495, and discounts are available for distrib- 
utors and original-equipment manufacturers. 
Output Technology Corp., 606 110th St. N.E., Suite 205, Bellevue, 
Wash. 98004. Phone (206) 453-9794 [Circle 351] 





Laser printer works with 
IBM Personal Computers 


A letter-quality text and graphics printer, the Laser 8 1s 
designed for use with a variety of personal computers, 
the manufacturer says. The Laser 8 responds to high- 
level commands, and prints both text and graphics at a 
resolution of 300 dots/in. and at a speed of up to eight 
pages/min. Laser xerography forms the characters on the 
paper. 

An internal microprocessor performs printing opera- 
tions without tying up the host computer, which can be 
any one of several manufacturers’ models. The Laser 8 
can also attach to the Concept 100, a system of hardware 
and software that integrates text and graphics with a 
board that fits into the IBM PC/XT and PC/AT. 

The printer is compatible with IBM Corp.’s Personal 
Computers, including the PC/AT, and with the Virtual 
Device Interface (VDI), the industry graphics standard 
recently adopted by IBM. 

In addition to operating in VDI graphics, the printer 
emulates the Tektronix 4014 and the Diablo 630 daisy- 
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wheel printers, implements the ANSI 
X3.64 formal standard, and uses a 
bit-image mode that provides a direct 
path to the bit-map random-access 
memory for imaging applications. 
Shipments of the Laser 8 will be- 
gin in November. The price of the 
printer is $7,995. 
Concept Technologies Inc., P.O. Box 5277, 
Portland, Ore. 97208. Phone (503) 684- 
3314 [Circle 352] 
















Microcomputer package aids 
rf, microwave IC designers 


A software package that runs on 
IBM Personal Computers and PC- 
compatibles can be used by engineers 
in designing, analyzing, and optimiz- 
ing radio-frequency and microwave 
circuits, as well as in preparing draw- 
ings,, documentation, and camera- 
ready artwork. Touchstone, the cir- 
cuit analysis and optimization pro- 
gram, lets engineers construct cir- 
cults from a catalog containing over 
80 elements and take over 190 mea- 
surements, including noise figures, 
stability and source mapping circles, 
differential phase shift, group delay, 
gain, and loss. 

The artwork program, MiCAD, 
automatically processes and displays 
a Touchstone circuit on a graphics 
monitor. Any change made to the 
circuit is shown in real time. Mi- 
CAD supports many plotters and 
artwork generators, including the HP 
7580/85 drafting plotter, the Aristo- 
mat 100, and the Wild Heerbrugg 
Aviotab TA2. 

Touchstone comes with 512-K 
bytes of random-access memory and 
an 8087 math coprocessor. It is 
available immediately for a price of 
$7,500. MiCAD will sell for $6,800 
beginning in December. Purchased 
together, they sell for $13,500. 
EEsof Inc., 5743 Corsa Ave., Westlake Vil- 
lage, Calif. 91362. 

Phone (818) 991-7530 [Circle 359] 






































Chip turns multiplying DAC 
into voltage output type 


Each of two bipolar chips, models 
MP5528 and MP5529, contains all 
the circuitry required to transform a 
12-bit CMOS multiplying digital-to- 
analog converter into a complete 
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tests appliances, motors 


POWER ANALYZER 


simultaneous amps/Vvolts/watts 











Model 4612 Power Analyzer 
lets you establish the energy efficiency of virtually any 
electrical appliance, motor, or device. Its integrating 
capability shows average power usage over any desired 
period of time, with continuously displayed running 
average (power factor unit, model 4612PF, also available). 
Simultaneous readouts in true RMS, accuracy better 
than .5 percent. Many other advanced features, some of 
them exclusive. ALSO AVAILABLE AS ay 
A POLYPHASE INSTRUMENT, MODEL se gd 
4614. Request detailed information THOMICAT 
today. 











or call us toll-free at 








800-828-7844 
(except New York State) 


MAGTROL, INC. 


70 GARDENVILLE PARKWAY WEST 
BUFFALO, NEW YORK 14224 716-668-5555 
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Floppy Disk Drives From Japan 


APPLE II, Ile & IIc Compatible 
5% inch Mini Floppy Disk Drives 


NF-555/555C 


@ Boogaa noise is eliminated when 
seeking zero track. 

@Using direct drive spindle motor. 

@Fast head seeking. 

@ Low profile, high performance. 

@40 tracks available. 

@Stable SITL IC for outstanding 

<j KPa per formance. 


Complete Set (byte) (TP1) 


Track Density 
Apple I1&Ile} 250K 





Size(inch) 
5% 


NEWTECH Co., LTD. 


7F U-BLDG, 1-3-6, YUSHIMA, BUNKYO-KU, TOKYO, JAPAN 113 
(03 )813-3891 FAX: (03)813-3894 TELEX : J33255 NEWTECH 


LOS ANGELES OFFICE 
2539 W. 237 st.E, Torrance CA 90505 2(213) 539-2123 TELEX: 664225 PKI TRNC 
NEWTECH COMPUTER (H.K.) LTD 


Flat Dl, 14/F1., HoiBun Ind. Bldg., 6, Wing Yip Street, Kwun Tong, Kowloon. 
2 3-421272(9 Lines) TELEX : 37273 HKTXY HX 
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voltage-output DAC with a reference. Both chips are 
designed for use in standard and custom hybrid convert- 
ers that can perform the requisite laser-trimming of on- 
chip thin-film resistors. 

The MP5528 and MP5529 contain a precision + 10-V 
reference, a programmable negative current source, a 
high-speed output amplifier, and a set of matched appli- 
cation resistors that permits unipolar and bipolar opera- 
tion with virtually all available CMOS DACs. 

In addition, the chips eliminate superposition errors 
caused by self-heating, problems with DAC input imped- 
ance variation, and the need for source voltage adjust- 
ment. Three grades are available in each temperature 
range. 

The unit cost of the chips, which are available in four 
weeks, ranges from $5.75 to $40.50 for 100-piece orders. 
Micro Power Systems Inc., 3100 Alfred St., Santa Clara, Calif. 
95050. Phone (408) 727-5350 [Circle 362] 





Local net operates at 
19.2-K baud without errors 


Designed for plant floors and office environments, a 
short-haul local network links RS-232C and RS-422A 
equipment to multiple host computers 3,000 ft away over 
a single pair of 22 telephone station wires at an asynchro- 
nous full-duplex data rate of 19.2-K baud. 

The local network combines digital correlation tech- 
niques with on/off keyed technology, enabling it to han- 
dle many protocols. It also has internal buffering, X 
on/Xoff or hardware flow control, and automatic line 
turnaround, in addition to multiple layers of error-detec- 
tion and -correction algorithms. 

With its built-in limited-token-passing network proto- 
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col, it can be connected to host computers to communi- 
cate with, broadcast to, or poll any of 255 other RS- 
232C- or RS-422A-compatible machines. Connections 
have polarity-insensitive transformer coupling to elimi- 
nate the need for dc continuity and remove most routing 
restrictions in noisy, high common-mode voltage areas. 
Star, multidrop, daisy-chain, or combinations of these 
wiring configurations are supported. RG62A/U cabling 
permits distances to 7,000 ft. Available now, the local 
network lists for $1,220. 
Controlonics Corp., Nonwire Division, Four Kidder Rd., Chelms- 
ford, Mass., 01824. Phone (617) 256-1918 [Circle 369] 





Network for Kaypros 
needs no file server 


oO eae st —~ ane ae Ree sc enannenet 
£ f gy pine pees 3 - 


The Kaynet local network links up to 64 CP/M comput- 
ers, thus allowing them to share common data bases and 
resources. It can link as many as 20 microcomputers and 
makes disks, files, and printers available to every net- 
work user. 

Kaynet eliminates the need for dedicating the re- 
sources of one or more computers to a file server status. 
This eliminates full system failure if one unit fails. An 
interoffice communications system is also built into the 
net, allowing electronic memos to any unit. 

Kaynet will also print to disk files that later may be 
queued to any printer. Actual printing occurs as a back- 
ground function and does not interfere with the opera- 
tor’s primary task at a station. 

Available now, the Kaynet network costs $300 for 
each computer conneced on the network. 

Kaypro Corp., 533 Stevens Ave., Solana Beach, Calif., 92075. 
(619) 755-1134 [Circle 370] 





Exchange connects 40 to 48 
computers, peripherals 


The NetCommander is a stand-alone network exchange 
that connects from four to 48 asynchronous computers 
and peripherals without hardware or software modifica- 
tion. Automatically handling multiple protocols and 
baud rates, the turnkey unit provides port contention 
management, terminals switching, printer sharing, and 
message store and forward. 

The 16-port unit includes a menu-driven configurator 
including selection of data terminal or data communica- 
tions equipment wiring and can be linked for expandabi- 
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lity. Port names are user defined, 
routing is automatic, and contention 
paths may be established without 
special access codes. The NetCom- 
mander sells for $1,095 and up. 
Digital Products Inc., 600 Pleasant St., Wa- 
tertown, Mass., 02172. 


Phone (617) 924-1680 [Circle 371] 





Cable speeds assembly 
of microwave systems 


A soft-jacketed miniature coaxial ca- 
ble called Micro-Coax Flexbend is 
said to make the assembly of micro- 
wave transmission systems easier and 
faster. The coaxial cable comes in 
0.0865-in. and 0.041-in. diameters. 

Flexbend cable is designed to 
transmit and receive high-speed 
high-frequency microwave signals. 
This provides low loss, total shield- 
ing, at or near theoretical values, 
elimination of radiation leakage, low- 
est possible attenuation, high-voltage 
standing-wave ratio performance, 
and miniaturization. 

Applications are said to be for 
most systems designed for 500 MHz 
and higher, including computer sys- 
tems, medical electronics, and com- 
munications systems. In compon- 
entry, the cable can be used in oscil- 
lators and amplifiers, printed-circuit 
boards, delay lines, and capacitor 
sections. Since the cable is more pli- 
able, it can be bent by hand into 
required configurations without dam- 
aging performance. No special tools 
are needed. 

MicroDelay Division, Uniform Tubes Inc., 
Collegeville, Penn. 19426. (215) 539-0700 
[Circle 375] 


Graphics system serves 
business, CAD needs 


The 6848 color graphics system pro- 
vides business and scientific color 
graphics with applications for com- 
puter-aided design, process control, 
and business presentations. Based on 
the Z80A processor, the 6848 can be 
used as a stand-alone color graphics 
system, a computer ACSII terminal, 
or a 192-K-byte printer buffer. It can 
use red-green-blue color monitors, 


RS-170 composite video for mono- 


chromes, and split video. 
Alphanumerics and graphics may 
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be displayed simultaneously. In the 
graphics mode, up to eight colors 
can be displayed from a pallette of 
16 in a 640-by-480, 640-by-400, or 
640-by-240 format. For alphanumer- 
ics, the 6848 emulates Televideo 920 
terminal protocols, displays of up to 
30 lines by 80 characters, with attri- 
butes including blink, graphic char- 
acters, underline, and reverse video. 
The 6848 measures 12 by 12 by 3 
in. and has 194-K bytes of random- 
access memory and 12-K bytes of 
erasable programmable read-only 
memory as standard. An RS-232-C 
serial port with 110 to 19.2-K baud 
and parallel printer port is built in. 
Single unit prices begin at $379.95. 
Ultratek Co., 409 S. Raymond Ave., Alham- 
bra, Calif., 91803. (818) 282-9056 
[Circle 373] 


Interface lets IBM PCs 
serve as controllers 


The PC/VME interface allows IBM 
Corp.’s Personal Computers or com- 
patible units to act as master control- 
lers for a VME bus. This allows per- 
sonal computers to communicate 
with a standard slave card of the 
VME system. 

The interface is said to combine 
the flexibility of the PC with the 
standard specifications and hardware 
support of the VME bus. As a mas- 
ter controller, the computer can then 
eliminate the need for a special, dedi- 
cated microprocessor board. Func- 
tions cards can be assembled and 
verfied independently of a 68000 
controller board. 

The PC/VME meets timing re- 
quirements of both the IBM PC and 


Circuits!! 


Name . | 
| 


More 








344 pp., illus. 


Some 268 proved-in-action cir- 
cuits presented in Electronics’ re- 
nowned “Designer’s Casebook” 
section from late-1977 to mid- 
1980 are gathered here for the first 
time ina single, easy-access 
resource. 

Intended to meet the highest 
standards of performance, 
cost reduction, and reliability, 
ELECTRONIC CIRCUITS 
NOTEBOOK presents stimulating 
approaches that speed innovative, 
creative designs. 


Conveniently arranged by 
39 vital functions. 


You'll find the most needed, 
most reliable information on a vast 
range of design problems. 


New ideas and approaches 
keep you up to date fast. 


Hundreds of complete sche- 
matics, block diagrams, wave- 
forms, and other illustrations help 
provide immediate understanding 
of the latest breakthroughs and 
advances. 

Why take the chance of being 
less than on top of the newest cir- 
cuitry developments! Before you 
tackle your next project, order this 
essential resource today! 


ElectronicsWeek Magazine Books 
P.O. Box 541 

Hightstown, NJ 08520 
609/426-5070 
Please send me 





copies of RO26 
ELECTRONIC CIRCUIT NOTEBOOK @$17.95 





Company 

Address 

City/State/Zip 

McGraw-Hill pays regular shipping and han- 


dling on pre-paid orders. Ten-day money-back 
guarantee on all books. ELT 
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the VME system. It may be used with the PC, PC/XT, 
or any hardware-compatible PC with an available expan- 
sion slot. Functions are driven in languages ranging from 
Basic to Forth. 

The interface includes one PC expansion board, one 
VME module, connecting cable, and software. Available 
now, the PC/VME interface is priced at $835. 

Ajida Technologies, 2226 Durant Ave., Suite 309, Berkeley, Calif., 
94704. (415) 548-6434 [Circle 372] 





Trimmer line uses bulk 
metal-foil technology 


The 1208, 1248, and the 1268 are a line of industrial and 
commercial trimming potentiometers manufactured with 
bulk metal-foil technology. The line is said to offer a 
+20 ppm/°C temperature coefficient of resistance with a 
+50 ppm/*C coefficient through the wiper. The 1208 is 
a 114-in. rectilinear RJ12-style trimmer with resistance 
range from 20 to 10,000 © and tolerances of 20% to 
+10%. 

The 1248 and 1268 trimmers, 14-in. square (RJR26- 
style) and %-in. square (RJR24-style), respectively, both 
have a resistance range of 20 to 5,000 2 with a tolerance 
of +10%. All three trimmers have a 0.1% typical and 
+0.5% maximum change in setting stability. 

Vishay Resistive Systems Group, 63 Lincoln Highway, Malvern, 
Penn., 19355. (215) 644-1300 [Circle 366] 





Two capacitor lines suppress 
radio frequency interference 


Two capacitor lines, the HI-F Filter and the HI-C block- 
ing capacitor, are geared for the switching power supply 
market. Both have metalized polypropylene construction 
and high-frequency, high-current applications. Intended 
as an alternative to other means of radio frequency inter- 
ference suppression, the HI-F filter capacitor is designed 
to eliminate the interference generated by high-speed 
switching circuits from contaminating lines used by other 
more sensitive equipment such as computers. 

The HI-F is classified into two categories, Type X-2 
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for line-to-line use and Type Y for line-to-ground use. 
Both are rated for 250 V ac operation with typical capac- 
itance ranges of 0.01 to 1.0 wF for the X-2'and 0.001 to 
0.022 uF for the Y. Typical applications for the HI-C 
blocking capacitor include input/output filtering, snubber 
circuits, and dc blocking in high-frequency switching 
power supplies. Designed for high current capability, low 
dissipation at high frequencies with self-healing and 
clearing properties, the HI-C capacitance range is from 
0.47 to 6.8 wF at 250 V ac and 0.47 to 2.2 wF at 400 V 
de. 

General Electric Co., Capacitor Products Dept., Hudson Falls, N.Y. 
12839. Phone (518) 761-5605 [Circle 376] 





Double-tier terminal strip 
permits high board density 


A compact double-tier terminal strip can be interlocked 
to form any number of pole configurations. Available in 
2, 3, 8, and 12 poles, the 8190E series reduces inventory 
and simplifies ordering. With a pin spacing of 5 mm, the 
double-tier terminal increases board density. 

The two tiers, offset by half-pin spacing, ensure access 
to—and allow a view of—all lower connection points. 
Series 8190E terminals can be mixed with type 8190 
single-level terminals. Molded from break-resistant Poly- 
mid 6.6, the 8190E series can withstand continuous ser- 
vice temperatures up to 212° F. Rated at 300 V ac, 15 A, 
the series has been approved by Underwriters Laborato- 
ries for field and factory wiring. : 

All metal parts are either recessed or enclosed in the 
insulating body, providing circuit protection and dead- 
front safety. Wiring clamping connectors encompass wire 
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In celebration of the 50th anniversary of Electronics Magazine... 


The most exhilarating, comprehensible The editorial edition of 
look at past and future Electronics 50th Anniversary 

issue of April 17, 1980, 
developments in electronics 


beautifully clothbound and 
that has ever been published. jacketed for your permanent 


pleasure. 300 illustrations, 
many in full color. 
274 pages, $18.50 







Painstakingly researched and written, &% 
AN AGE OF INNOVATION gives you an 
unforgettable overview of electronics. — | 
Everything from the individuals whose 
foresight and daring led to the great 
advances... to the origin of specific 
technological breakthroughs you use 
in your own work and home...to the 
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Buyers eSuperlative Quality 
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@ Precise Delivery 
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The industry's most : 
often-used directory: 


@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@ FREE current catalog retrieval 
service. 


Price: $50 
(Add $20 for air mail) 
Send order with payment to: 
Barbara Copcutt 
Electronics Buyers’ Guide 
McGraw-Hill House 
Maidenhead SL6 2QL, 
England 


@ Please send inquiries directly to us by /etter, telex or cable. 


QUIGAWA OIGAWA ELECTRIC CO., LTD. 


Manufacturers of miniature and subminiature lamps since 1967 


3-14-12 Hatanodai, Shinagawa-ku, Tokyo, Japan. Phone: Tokyo (03)781-9994 
Telex: J32694 OIGAWAMF Fax: (03)781-9244 Cable: “OIGAWAMF” TOKYO 
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sizes from 22 AWG (American Wire Gauge) through 12 
AWG. The clamping connectors and the screws are steel, 
zinc-plated, and chromated. The solder pin is 0.9 by 0.8 
mm, and comes with or without markings. 

Typically, the three-pole version in quantities of 100 
sell for $237.88, and are available from stock. 
Electrovert Inc., 399 Executive Blvd., Elmsford, N.Y. 10523. 
Phone (914) 592-7322 [Circle 377] 





Tiny slide switches 
fit on cramped boards 


Offering high performance in a small package, two series 
of slide switches, the MMS and the SSJ microminiature 
lines, are suitable for printed-circuit-board applications 
where space is severely limited. For example, the model 
SSJ-12, a single-pole double-throw switch, measures just 
0.394 by 0.157 by 0.26 in, high, including the actuator. 

Both lines have double-wipe contacts, usually available 
only in larger telecommunications-grade switches. The 
case is constructed of rugged plastic, and includes a snap 
detent for tactile cues. Silver-plated contacts are standard 
with a rating of 100 mA at 30 V dc, and the life rating is 
10,000 operations. 

The MMS line comes in one-, two-, and four-pole 
versions; the single-pole type has an upright actuator 
with an on-on function. The two- and four-pole types are 
available with upright or side actuators as well as two- 
position on-on, and three-position on-on-on functions. 
The SSJ series is available in single- and double-pole 
versions with upright or side actuators. The single-pole 
type is available with a two-position on-on or a three- 
position on-on-on function. The double pole is available 
in a two-position on-on version. 

Both lines are available from stock. The price of a 
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single-pole double-throw MMS version is $0.36 when 
ordered in 1,000-piece lots. 

Augat Inc./Alcoswitch, 1551 Osgood St., North Andover, Mass. 
01845. Phone (617) 685-4371 [Circle 378] 





Safety features stand out 
on durable multimeters 


Heavy-duty analog-digital multimeters, the series 20, are 
intended by the manufacturer for harsh environments 
where instruments and operators are both heavily 
stressed. The models 25 and 27 have built-in overload 
protection, high-energy fuses, and a case designed to 
withstand up to 1,000 V above safety standards. 

The manufacturer guarantees calibration for one year 
regardless of drops, shock, vibration, or water and chemi- 
cal attack in heavy-industry environments. The meters 
are shielded from excessive electromagnetic interference, 
and the liquid-crystal display is designed to work at 
extreme temperatures. 

A chip designed for the series offers 0.1% dc accuracy, 
100 pV to 1,000 V ac and dc, 0.1 wA to 10 A ac and dc, 
and 0.1 to 32 MQ resistance. The chip can also measure 
up to 10,000 MQ with a conductance function and mea- 
sures in-circuit resistance without turning diodes or 
transistors. 

The manufacturer claims that 3,200-count display of- 
fers up to 10 times greater resolution than that provided 
by 314-digit 2,000-count multimeters. Two modes on the 
model 27 provide special features: the min/max mode 
stores the lowest and highest readings taken and recalls 
them on command; the relative mode measures differ- 
ences rather than absolute values. The series 20 will be 
available November 1; the model 25 will sell for $229, 
the model 27 for $259. The C20 sells for $20, the C25 
soft case for $15. 

John Fluke Mfg. Co., P.O. Box C9090, Everett, Wash. 98206. 
Phone (206) 342-6300 [Circle 379] 





Process-control system 
is fault tolerant 


A fault-tolerant process-control system, the CS330, is 
said to have fewer components than comparable systems. 
The stand-alone system provides logic and regulatory 
control. Two software packages are available. The TRI- 
GARD package is designed for safety shutdown and 
discrete control functions, while the TRI-DAC offers 
continuous control. Both packages can be integrated into 
one system. The CS330 consists of a chassis housing a 
motherboard, three control computer boards, a four-port 
serial input/output board, up to 14 process I/O boards, 
and a triple power-supply unit. 

Each control computer board has an 8086-2 micro- 


- processor and an 8087-2 math coprocessor, up to | mega- 


byte of random-access memory and 320-K bytes of read- 
only memory, an interboard communicator, and a 
controller. The CS330’s base price is about $40,000. 

August Systems Inc., 18277 S.W. Boones Ferry Rd., Tigard, Ore. 
97223. Phone (503) 684-3550 [Circle 380] 
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Meetings 


International Automation Systems 
and Microelectronics Exhibition, 
Fast-Federazione delle Associazioni 
Scientifiche e Techniche (Exhibition 
Secretariat: Viale Premuda, 2-20129 
Milano, Italy), Fairgrounds, Milan, 
Italy, Dec. 3-4. 


Semicon/Japan °84, Semiconductor 
Equipment and Materials Institute 
(William F. Galarneau, SEMI, 625 
Ellis St., Suite 212, Mountain View, 
Calif. 94043), Tokyo International 
Trade Center, Tokyo, Dec. 3-5. 


Digital Avionics Systems Confer- 
ence, IEEE (Randal K. Moore, Gen- 
eral Dynamics/Ft. Worth, P.O. Box 
748, MZ 2452, Fort Worth, Texas 
76101), Baltimore, Dec. 3-6. 


Educatec 84, Second Exhibition for 
Teaching and Training Equipment, 
Material and Techniques, Edit Expo 
International (Sylvie Danon, 12 rue 
Leon-Cogniet, 75017 Paris, France), 
Porte de Versailles, Paris, Dec. 3-7. 


Scan-Tech ’84, Automatic Identifica- 
tion Manufacturers Inc. and Material 
Handling Institute Inc. (Automatic 
Identification Manufacturers Inc., 
1326 Freeport Rd., Pittsburgh, Pa. 
15238), Convention Exposition Cen- 
ter, Cincinnati, Dec. 4-6. 


1984 Western Design Engineering 
Show, American Society of Mechani- 
cal Engineers (Show Manager, West- 
ern Design Engineering Show, 999 
Summer St., Stamford, Conn. 
06905), Moscone Center, San Fran- 
cisco, Dec. 4-6. 


Fourth Videodisc, Optical Disk, and 
CD-ROM Conference, Meckler 
Communications (520 Riverside 
Ave., Westport, Conn. 06880) Wash- 
ington Hilton, Saeane D.C., 
| Dec. 5-7. : 


California Computer Show, Norm 
DeNardi Enterprises (289 S. San An- 
tonio Rd., Suite 204, Los Altos, 
Calif. 94022), Hyatt Hotel, Palo 
Alto, Calif., Dec. 6. 


1984 IEEE International Electron 
Devices Meeting, IEEE (Melissa M. 
Widerkehr, Courtesy Associates, 
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Inc., 655 15th St. N.W., Suite 300, 
Washington, D.C. 20005), San Fran- 
cisco Hilton and Towers, San Fran- 
cisco, Dec. 9-12. 


The Sixth DEC-Compatible Industry 
Exposition, Expoconsul International 
Inc. (55 Princeton-Hightstown Rd., 
Princeton Junction, N.J. 08550), Dis- 
neyland Hotel, Anaheirn, Calif., Dec. 
11-14. 


Computer Networking Symposium, 
IEEE, Computer Society, and Na- 
tional Bureau of Standards (Robert 
Rosenthal, B226 Technology Build- 
ing, NBS, Washington, D.C.), Gaith- 
ersburg, Md., Dec. 12. 


Com-Struct °85, Slater Publications 
Inc. (Com-Struct °85, 163 Highland 
Ave., Needham Heights, Mass. 
02194), Bayside Exposition Center, 
Boston, Jan. 8-10. 


IC Assembly Automation Confer- 
ence, Intem Show Management 
(Malka Nagel, P.O. Box 390207, 
Mountain View, Calif. 94039), Le 
Baron Hotel, San Jose, Calif., Jan. 9- 
10. 


Telecommunications for Pacific De- 
velopment: Toward a Digital World, 
Pacific Telecommunications Council 
(1110 University Ave., Honolulu, 
Hawaii 96826), Sheraton-Waikiki 
Hotel, Honolulu, Jan. 13-16. 


Seminars 








Practical Statistical Analysis. with 
Reliability Applications, Reliability 
Analysis Center (Reliability Analysis 
Center, RADC/DAC, Griffiss AFB, 
N.Y. 13441), Sheraton-Twin Towers, 
Orlando, Fla., Dec. 3-6. 


CAD/CAM, Frost & Sullivan Inc. 
(Wendy Engelberg, Frost & Sullivan 
Inc., 106 Fulton St., New York, 
N.Y. 10038), Cathedral Hill Hotel, 
San Francisco, Dec. 17-19. 


Business Graphics, Frost & Sullivan, 
Inc. (Wendy Engelberg, Frost & Sul- 
livan Inc., 106 Fulton St., New 
York, N.Y. 10038), Cathedral Hill 
Hotel, San Francisco, Dec. 20-21. 











CUSTOM AND 
SEMICUSTOM VLSI: 


survival Strategies 
For The New Era 











The semiconductor industry is 
changing. Are you equipped to meet 
the challenges of this ever-chang- 
ing industry? Crucial decisions are 
at hand. Electronics Magazine and 
Gnostic Concepts Inc. sponsored 
this prestigious seminar and the 
transcript is-now being made avail- 
able to those who understand the 
challenge of these changes. 












A panel of industry experts presents © 
up-to-date, significant information 
that probes major technological 
concerns such as: 


© Company benefits by custom 
design 


¢ Economical appropriateness for 
tackling custom 


¢ Evaluation of gate arrays ang 
Standard cells 


¢ Alternate processes to explore 


¢ Suitability of CAD systems to 
your particular company 















The questions raised are ones of 
survival. And OPPORTUNITY. 









Put this exclusive resource in your 
hands to help you make the right 
decisions. 










Don’t hesitate—Order your 
copy today! 


Send $150 or your company purchase 


order to: 

Electronics Week Books 
P.O. Box 541 

Hightstown, N.J. 08520 
(Tel.) 609/426-5070 







| ol hy 
Allow 4-6 weeks for delivery. ahs ig 
Money-back guarantee. i ry fl 
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New Literature 


Pass the juice. Ten high-voltage 
power supplies for cathode-ray tubes, 
both color and monochrome, are de- 
scribed in a 20-page catalog. Mono- 
chrome supplies offer anode voltages 
from 1 to 20 kV, and a color shad- 
ow-mask power supply has a 30-W 
rating at 25 kV. The catalog includes 
descriptions, application notes, speci- 
fication charts, and dimensional 
drawings. For a free copy, write Kel- 
tron Corp., High Voltage Division, 
225 Crescent St., Waltham, Mass. 
02154, or call (617) 894-8700. 
[Circle reader service number 421] 


Standard issue. A new Recommend- 
ed Standard, “Microscopic Method 
for Measuring Fiber Geometry of 
Optical Waveguide Fibers,” has been 
released by the Electronic Industries 
Association. The test method mea- 
sures five fiber-geometry parameters. 
At $8 for one copy, order RS-455-55 
from Electronics Industries Associa- 
tion, Standard Sales Office, 2001 Eye 
St. N.W., Washington, D.C. 20006. 
Phone (202) 457-4981. [Circle 422] 


Crystal clear. A 140-page catalog of 
quartz and tourmaline sensors has 
information on charge and voltage- 
mode amplifiers, cables, and accesso- 
ry hardware, and it contains docu- 
mentation for the Aronson shockless 
pressure pulse calibrator and many 
other items. Request catalog 884 
from PCB Piezotronics Inc., 3425 


Walden Ave., Depew, N.Y. 14043. 
Phone (716) 684-0001. 


[Circle 423] 
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Join the crowd. A full range of dual- 
in-line-package sockets and strip con- 
nectors, including machined and 
formed pin-socket and _ terminal 
strips and cable strip connectors, is 
presented in a 52-page color catalog. 
Request catalog 184 from Samtec 
Inc., P.O. Box 1147, New Albany, 
Ind. Phone (812) 944-6733. 

[Circle 424] 


Board room. A 16-page color bro- 
chure reviews the microCMOS pro- 
cess, used to develop microprocessors 
such as the NSC800 family and the 
NS32C016 of the series 32000 fam- 
ily. There is no charge for the bro- 
chure when requested from the Liter- 
ature Dept., National Semiconductor 
Corp., 2900 Semiconductor Dr., 
M/S. 23-205, Santa Clara, Calif. 
95051. Phone (408) 721-4902. 
[Circle 425] 


Slam bang. Five application notes 
featuring acoustic micrographs with 
the scanning laser acoustic micro- 
scope (SLAM) are available free: ce- 
ramic capacitors, plastic IC pack- 
ages, lead bonds including tape-auto- 
mated bonding, die attach bonds, 
and ceramic substrates and packag- 
ing. Call (312) 766-8795 or write to 
Sonoscan Inc., 530 E. Green St., 
Bensenville, Il]. 60106. [Circle 426] 


Relay race. A 20-page catalog plus 
guide to choosing the best standard 
relay for the job covers general-pur- 
pose, midget, power, power-minia- 
ture, low-profile, telephone, and 
automotive-type relays. Ask for cata- 
log SR, free from Schrack North 
America Inc., 3 Westchester Plaza, 
Elmsford, N.Y. 10523. Phone (914) 
592-1305. [Circle 427] 


Classics classified. Two reprints 
have been issued by the IEEE Press: 
Microwave and  Millimeter-Wave 
Mixers (PC01735) at $35.95 (mem- 
bers) or $66.95 (nonmembers); and 
MOS Switched Capacitor Filters: 
Analysis and Design (PCO1701) at 
$40.15 (members) or $66.95 (non- 
members). A $2 billing charge is 
added to nonprepaid orders. Place 
your order with the IEEE Service 
Center, 445 Hoes Lane, Piscataway, 
N.J. 08854. [Circle 429] 





Standard bearers. The International 
Electrotechnical Commission (IEC) 
has issued two publications: “Semi- 
conductor Devices. Integrated Cir- 
cuits. Part 1: General” (pub. 748-1) 
and “Dimensions of Planchets Used 
in Nuclear Electronic Instruments” 
(pub. 248) (revised edition). For or- 
der information, write Information 
Officer, Central Office, IEC, 1 Rue 
de Varembe, 1211 Geneva 20, Swit- 
zerland. [Circle 428] 


Twins. The IPC Blue Catalog lists 
technical publications, artwork and 
testboards, and educational video- 
tapes. It also reports on IPC guide- | 
lines including illustrated documents 
depicting acceptability levels. The 
Red Catalog lists technical papers 
available from the institute’s semian- 
nual meetings. The set is available 
free from the Institute for Intercon- 
necting and Packaging Electronic 
Circuits, 3451 Church St., Evanston, 
Ill. 60203. Phone (312) 677-2850. 
[Circle 430] 


Film stars. A 12-page engineering 
catalog covers this company’s full 
line of thick-film screens for fine-line 
printing by the microelectronics in- 
dustry. In addition, the catalog con- 
tains substantial engineering informa- 
tion on the silk-screening process. 
For a complementary copy, call 
IRI Screen Products at (603) 883- 
1363. The company is located at 15 
Sagamore Park Rd., Hudson, N.H. 
03051. [Circle 431] 
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Advertise 


your 

software 
for only 
$107.25 


For only $107.25 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of it— Electronics 
Week’s paid circulation of 102,000 
subscribers. 


You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why EWeek’s Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
David Emery at 212/512-2557. 


Electronics Week 
Computer Software 


Section 


Post Office Box 900 
New York, NY 10020 


UT 


e/ 
Hill 


1984 ELECTRONICS WEEK 
COMPUTER SOFTWARE SECTION 


Sizes Material 


Artwork or 
film preferred. 


1 Inch 7/8x2 1/4 
2Inch 17/8x2 1/4 
3Inch 27/8x21/4 Typesetting 

4\inch 37/8x21/4 free ofcharge. 


1984 RATES 


1X 6X 
$107.25 $106.30 
214.50 212.60 
321.75 318.90 
429.00 425.20 


1 Inch 
2 Inch 
3 Inch 
4 Inch 


OF: 1) 





POSITIONS VACANT 


Engineers — Discreet, Personal, Reputable. 
National-fee paid. Murkett Assoc., Box 527, 
Montgomery, AL 36101. 


POSITIONS WANTED 


Microcomputer Expert for hire. Contract or 
per diem. Programming, products with a 
brain, circuitry. Mr. Masel, 718-476-1516. 


Super Tech available. Exp. w/analog & digi- 
tal component-level design, debug, repair & 
mod. Tech writing & supervisor skills, too. 
Will relocate! Mark Worley, 1831 W. Pioneer, 


#203, 


eves. 







Irving, TX 75061. (214)253-6902 


CALLIN YOUR 
CLASSIFIED ADS 


(212) 512-2556 


TO ANSWER BOX 


NUMBER ADS 


Address separate’ en- 


velopes (smaller than 11” x 


5” for each reply to: 


Box Number (As indicated) 
Electronics Week 
Box 900, NY 10020 


HIRE 1986 & 1987 
GRADUATING ENGINEERS 
— NEXT SUMMER!— 


First, it's in our industry's best interest to 
hold and encourage its life-blood by 
providing career-conscious undergrad- 
uate engineering students with meaning- 
ful summer job experience in their future 
profession. 

Second, since there'll always be more 
anxious applicants than openings, you'll 
be able to select the cream of the crop, 
then evaluate them under ‘‘game- 
conditions’ with an eye towards hiring 
them as coveted graduates. 


By filling out and returning the coupon 
below, your organization will be included 
in summer job listings to be featured in 
the January 1985 issue of McGraw-Hill’s 
GRADUATING ENGINEER. 

This edition will be distributed to 
90,000 engineering students on over 500 
Campuses by engineering department 
heads and placement officers. 

Please supply the name of the person 
students should contact, and a phone 
number for our checking purposes only. 


PLEASE PRINT OR TYPE 


Free summer job listing 


MAIL TO: ELECTRONICS /POST OFFICE BOX 900/NEW YORK/NY 10020 





NAME/TITLE of individual to be contacted 


Your Signature 





_ NAME OF ORGANIZATION 


Telephone (our use only) 





ADDRESS: Mailing address of your personnel office 


TYPE AND NUMBER OF STUDENTS SOUGHT: 


Electronics 


wl: 
Avionics a iy 
nie 











Electrical Computer Mechanical Computer Science Other(Draftsman, etc.) 


| Note: Last date coupons can be accepted for this year’s summer job listings is November 21, 1984 | 








David Emery 
212/512-2557 
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NOW, THE BOOK 


The editorial edition of 
Electronics’ 50th Anniversary 
issue of April 17, 1980 





AN AGE OF 
INNOVATION 


The World of Electronics 
1930-2000 


by the Editors of ElectronicsWeek 


Beautifully casebound and 
jacketed for your permanent 
pleasure. 

300 illustrations, many in full 
color. 274 pages, $18.50 


The most exhilarating, compre- 
hensible look at past and future 
developments in electronics 
that has ever been published. 


Painstakingly researched and 
written, AN AGE OF INNOVA- 
TION gives you an unforgettable 
overview of electronics. Every- 
thing from the individuals 
whose foresight and daring led 
to the great advances...to the 
origin of specific technological 
breakthroughs you use in your 
own work and home...to the 
challenges and discoveries we 
will face tomorrow. 


Order today! 


| P.O. Box 541 Ae 
Hightstown, NJ 08520 Hl 
| 609/426-5070 


| Please send me —______ copies of RO13 
AN AGE OF INNOVATION @ $18.50 


| 
| Name 
Address 


McGraw-Hill pays regular shipping and 

handling on pre-paid orders. Ten-day 

money-back guarantee on all books. ELT 
ba a 


| 
| 
| 
| 
| 
Company | 
be ee | 
| 
| 
| 


| 
| 
| City/state/zip 
| 
| 
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Letters 









Likes C 










To the editor: I would like to make 
two points concerning Louis 
Schirm’s scathing criticism of C 
[Electronics, May 31, 1984, p. 8]. 
First, Mr. Schirm says “C is the 
worst language I have had to deal 
with.” This naturally gives rise to the 
question: exactly which languages 
has Mr. Schirm had to deal with? He 
mentions only Basic, which is a total- 
ly different world than C. If all you 
have to worry about is writing games 
programs for your toy computer, it is 
not surprising that you would jump 
up and down with excitement over 
the prospect of writing Basic pro- 
grams, but C was designed for com- 
pletely different applications. 

Second, regarding the point made 
by G. Gaugler’s strong rebuttal to 
the Schirm letter [ElectronicsWeek, 
Aug. 6, 1984, p. 102], about the 
statement form “i+ =2”, I disagree 
with Gaugler’s analysis of the com- 
piler’s implementation of this form of 
statement. Regardless of whether you 
write “x=y+2” or “i+=2”, the 
machine operations involved are the 
same—that is, operand fetch, oper- 
and load into ALU, arithmetic oper- 
ation in ALU, and operand store in 
memory or register. Therefore, the C 
form does not result in any saving in 
machine time, although, of course, 
there are many other features of C 
that make it very efficient in terms of 
the code generated by a compiler. 

At present, C is my favorite lan- 
guage, although at first I, too, like 
Gaugler, resisted it. 











































Mohan Raju 
Islington, Ont., Canada 








Corrections 









A caption appearing in the story “Ja- 
pan looms as a key market for U.S.- 
made supercomputers,’ [Electronics- 
Week, Sept. 24, 1984, p. 18] identifies 
a supercomputer as built by Cray. 
Sharp-eyed readers will have noticed 
that it is a Denelcor machine. They 
will also have noticed that LaserDa- 
ta’s disk was shortchanged [Electron- 
icsWeek, Sept. 17, 1984, p. 20], at- 
tributed with holding 800-K bytes per 
side. That, of course, should have 
been 800 megabits. 
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An Alternative 
for Advertisers to 
Reach Design Engineers 


Communications Systems Equipment 
Design is devoted entirely to international 


coverage of the communications segment of 
the electronics industry. It is produced bya 
team of experienced technical editors dedi- 
cated to providing readers with the most 
complete and accurate technical information 
available. A typical issue includes detailed 
technical articles focusing on significant 
trends or techniques authored by industry 
experts, provides in-depth technical articles 
and introduces new products. 


25,000 qualified electronic design engineers 
specifically responsible for the design and 
manufacture of communicatrion equipment 
and systems, worldwide. 


1984 Special Introductory Rates: _——| 


Non 
ElectronicsWeek ElectronicsWeek 
Ad size advertisers advertisers 
1 page: $1,000 $1,500 
2/3 page: 750 1,125 
1/2 page: 620 930 
1/3 page: 400 . 600 
1/4 page: 320 480 
_1/6 page: 220 330 
Cover rates 
4th cover: . 2,160 2,635 
3rd cover: 1,710 2,260 
2nd cover: 1,810 2,410 
Color charges: 
Two color, standard: 305 
Matched 2nd color: 510 
4 color process: 610 
color process spread: __950 





IssueandClosing Dates: sid 


Issue dates Closing Dates 
Premier Issue 
October 1, 1984, September 13, 1984 


December 1, 1984 November 1, 1984 


No Waste Circulation: ae 


Communications Systems Equipment 
Design is a targeted and cost-efficient way 


to get your advertising read by commu- 
nications equipment and systems design 
engineers, worldwide. 


For space reservations. call Production Dept.., 
McGraw-Hill Electronics Publications, ; 
(212) 512-3140. i 
1221 Avenue of the Americas. ae " 
New York. N.Y. 10020. | Ai 
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ftel, Britain’s watchdog equivalent of the 

Federal Communications Commission, 
has demonstrated with its first bark that it 
means to be listened to. Largely on its advice, 
the British government has turned down a 
British Telecom-IBM proposal for a value-add- 
ed data communications network for the UK. 

The government decision, which came days 
before British Telecom is returned to the pri- 
vate sector as Britain’s largest company, dem- 
onstrates that the agency means business about 
introducing competition. The debate has also 
proved a baptism of fire for Oftel (Office of 
Telecommunications), created at the same time 
as the privatized British Telecom to keep a 
watchful eye on the industry. 

In coming to its decision, the agency, under 
its first director general, Bryan Carsberg, had 
to weigh some positive advantages in the Brit- 
ish Telecom-IBM proposal against the more 
fundamental benefits of providing a truly com- 
petitive environment. British Telecom, togeth- 
er with IBM, had made a good case for the 
joint service. A network based on IBM’s Sys- 
tems Network Architecture would meet an im- 
mediate market need, and would accelerate the 
development of value-added networks in the 
UK. The alternative, open systems standards, 


















... AS WELL AS ONE 
FOR THE CONGRESS 














TT. U.S. Congress, in its rush to adjourn, 
managed to approve two measures much 

needed by the electronics community. The 
first, the Omnibus Tariff and Trade Bill, forces 
the President to encourage high-technology ex- 
ports through agreements with other nations. 
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THREE CHEERS FOR OFTEL 
AND UK COMPETITION... 






are less well developed, says British Telecom. 
Furthermore, by linking with IBM, British Te- 
lecom would be better placed to develop gate- 
ways between the two networks and to fulfill a 
longer-term goal of converging the two stan- 
dards. In fact, it seems that Oftel was prepared 
to accept British Telecom’s provisions for 
open-systems interconnection—the standard 
BT is to use for its packet-switched network. 

But in the end Carsberg sided with the 
widely held industry view that such a combi- 
nation would stifle competition in the nascent 
value-added market. As a result, there will 
likely be three competitors of more equal stat- 
ure competing in this critical new market. 

From a U.S. vantage point, the decision is 
not only fair but it makes good business sense. 
Put in an American context, consider how the 
FCC would view a union between IBM and 
AT&T. What’s more, now that Oftel has 
shown its mettle, the direction for telecom- 
munications in Britain is somewhat clearer: 
fledgling competitors of British Telecom can 
take heart. Under the eyes of Oftel, they are 
less likely to be crushed before they can grow. 
And the bottom line is that all may even learn 
to live together—to the advantage of the 
customer. 







The catch-all law also deals with subjects rang- 
ing from dumping to tariffs. The second mea- 
sure, designed to cut waste in procurement of 
military spare parts, increases participation by 
small businesses and requires major changes in 
bid practices. We heartily approve. 
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ph VHSIC. 


Yes, Texas Instruments is 
making the future happen now 
with VHSIC. 

The first fully functional 
1.25-micron VHSIC chips, 
operating at 25-MHz over the full 
military temperature range, have 
been delivered to the U.S. Army. 
Functional devices have also been 
delivered to the U.S. Navy, USS. 
Air Force, and Defense Nuclear 
Agency for test and evaluation. 

Current DoD funded insertion 
programs at IT include Pave 
Pillar 1750A; ICNIA; ITARS,; 
LHX; M-1 Fire Control; and 
weapon guidance for IR 
Hellfire/JSS, TOW 2, and the 
Launch-and-Leave Glide Bomb. 
VHSIC technology at TI is also 





being expanded to include 
0.5-micron geometries for 
application to future autonomous 
guided weapons for the Army, 
Navy, and Air Force. 
TI is a DoD prime contractor 


for VHSIC Phase I development, 


1750A 
Data Processor 
Ais reaseroecn co sccncceraaaey Array 
Processor 


Phase III R&D activities, the 
Phase II Submicron Definition 
Program, and is teamed with 
Intermetrics and IBM for the 
VHSIC Hardware Design and 
Development Language (VHDL) 
Program. 

TI is truly making it happen 
now with 1.25-micron VHSIC 
chips and will continue to make 
it happen through the successful 
development of the Submicron 
Development Program. 
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UDS modems are designed 





When computer and peripheral OEMs select UDS 
modems for on-board application, you know they re 
conservative! They expect their modems to be as 
reliable as the other elements of the equipment they 
produce. 

UDS modems are conservatively designed—from 
board layout to component selection, every choice 
reflects the OEMs’ concern for reliability, economy 
and maintenance simplicity. 

UDS modems are conservatively manufactured— 
automated equipment and exhaustive product 
testing have earned the confidence of the most 
demanding OEMs. 

UDS board-level modems are available at speeds 
from .3 to 14.4 kbps. Some are synchronous while 
others are asynchronous. Depending on the models 
selected, they can access either dial-up or dedicated 


for CONSERVATIVE OEMs 


lines, and they offer a wide choice of auto-dial, 
auto-answer and self-test features. And, for the 
first time, many models are available in the popular 
“Eurocard” form factor. 

lf you’re a conservative OEM who insists on the 
best when you build in a modem, ask for specs and 
prices from Universal Data Systems, 5000 Bradford 
Drive, Huntsville, AL 35805. Telephone 205/837-8100; 
TWX 810-726-2100. 


Universal Data Systems 


(AA) MOTOROLA INC. 
Information Systems Group 


Inquiry Hotline: 800/633-2252, ext. 361 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 ¢ Aurora, CO, 303/368-9000 « Bellevue, WA, 206/455-4429 « Blue Bell, PA, 215/643-2336 ¢ Boston, MA, 617/875-8868 
Columbus, OH, 614/895-3025 « East Brunswick, NJ, 201/238-1515 ¢ Glenview, IL, 312/998-8180 « Houston, TX, 713/988-5506 « Huntsville, AL, 205/837-8100 
Mesa, AZ, 602/820-6611 ¢ Minnetonka, MN, 612/938-9230 ¢ Mountain View, CA, 415/969-3323 ¢ Richardson, TX, 214/680-0002 ¢ Silver Spring, MD, 301/942-8558 
Tampa, FL, 813/684-0615 * Thousand Oaks, CA, 805/496-3777 © Tustin, CA, 714/669-8001 ¢ Willowdale, Ont, Can, 416/495-0008 ¢ Ypsilanti, MI, 313/483-2682 
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